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SCIENTIFIC AND TECHNICAL. 
SERVICES IN THE FUEL 
INDUSTRIES 


HERE is a practice of fuel technology of long 

standing, if empirical, which in the past genera- 
tion has been developed scientifically with varying 
intensity in almost all industrialized countries. There 
is a technical literature on fuel circulating throughout 
the world, and there are substantially no secrets on 
the subject. This means that, although improvements 
should be sought, few revolutionary discoveries can 
be expected. For example, in the past twenty years, 
large modern steam generators have been available 
to produce steam from coal with a thermal efficiency 
approaching 90 per cent. There is here little room 
for increase in thermal efficiency. In the carbonization 
of coal, the position is analogous. The design of 
modern gas retorts and coke ovens permits the car- 
bonization of coal with an efficiency of 80 per cent. 
Although present practice lags behind this standard, 
the scope for discovering increased efficiency is not 
great. The real scope for advance lies in the direction 
of complete gasification; but the gas industry 
started on this quest fifteen years ago, and by now 
has gone some way towards the operation of large- 
scale plant. The efficiency of gas producer plants has 
long ago attained similar high thermal efficiency. 

It may be inferred from the above that there is 
little scope for any revolutionary increase in the 
thermal efficiency of the art of processing fuel. On 
the other hand, there are many fields of utilization 
where normal practice falls short of the standard of 
efficiency which at best is already attainable. In 
these, the solution requires only the application of 
existing knowledge, as is exemplified by the war-time 
work of the Ministry of Fuel and Power through its 
engineering staff—both permanent and voluntary— 
and publications. In association with this is the need 
for new plant and apparatus likely to promote more 
efficient utilization. Change in household practice 
will call for great efforts in this direction. 

The Association of Scientific Workers has recently 
prepared an “Interim Memorandum for the Scientific 
and Technical Services for the Fuel and Power 
Industries”’, which is stated to be based on the exper- 
ience of students of the natural and social sciences who 
have been concerned with fuel and power problems, 
or in war-time work of the Supply and Service 
Ministries where scientific methods have been applied 
on an unparalleled scale. It makes recommendations, 
the keystone of which is the establishment of a single 
unified scientific and technical service, to meet the 
whole requirements of the nationalized fuel and power 
industries of Britain. It is proposed that the co- 
ordination, stimulation and regulation of all research 
activities should be the responsibility of the Ministry 
of Fuel and Power, through a controller of research 
and development. For the central research establish- 
ment, a programme is suggested which includes : 
(a) survey of coal resources; (5) coal mining; (c) 
domestic fuel production and utilization ; (d) indus- 
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trial use of coal, including steam generation; (e) 
conversion of coal into products of high value with 
the object of (i) working the coal seams to best 
advantage, (ii) increasing the efficiency of utilization, 
and (iii) creating new industries using coal as a raw 
material for products of high value for export. 

To these proposals an emphasis is given com- 
paring them with that which drove the development of 
radar during the War. It is, however, open to doubt 
whether the analogy between radar and fuel tech- 
nology is a close one. Brilliant though the achieve- 
ment of radar no doubt was, its development faced 
another sort of difficulty. It involved the application 
of a branch of new physics by a relatively small body 
of scientific workers essentially of one mind and 
undisturbed by economic factors or personal pre- 
judices. 

It is easy to condemn industries for inefficiency or 
waste; but systems of production, marketing and 
utilization have not been conducive to thrift. In 
some industries, the cost of fuel plays only a minor 
part in the cost of production ; and the incentive to 
spend money on plant or control has been insufficient 
to prove effective. War-time experience has disclosed 
this in some of the largest concerns. Indeed, growing 
scarcity has probably produced more effect than all 
exhortations—both spoken and written. Reducing 
consumption is a sure method of resisting short 
supply. Unfortunately, short supply of coal, due to 
low output, is something on which scientific effort 
makes little immediate impression. There are human 
problems which still await solution, and current 
events only emphasize this. 

In all endeavours to raise the efficiency of fuel 
utilization, education can play a part which is recog- 
nized in the memorandum. It urges the establish- 
ment of a college of fuel technology. It is apparently 
overlooked that at least half a dozen places of 
university rank in Britain are engaged on teaching 
and research on various aspects of fuel technology. 
Moreover, there are other technical organisations and 
institutions making their contributions. Surely it is 
advantageous to develop studies and investigations 
on fuel in the closest contact with the area where 
coal production and utilization are practised. War 
experience has revealed the need for education, not 
only of higher technicians, but also of skilled plant 
operatives trained to understand combustion pro- 
cesses. Existing public education authorities usually 
meet the demand for this when it arises, but the 
demand is less active than it should be. 

Mention is made in the memorandum of the 
research and development contracts which have been 
freely used during the War. By these, the State has 
supported financially branches of industrial research 
even on quite a small scale, sometimes with firms or 
individuals, and with important useful results. This 
may prove advantageous in peace-time, if it is certain 
that action taken will promote rather than hinder 
the efforts of the individual. 

In conclusion, it may be said that the memorandum 
is an interesting document enumerating the range of 
problems in connexion with British fuels and the 
agencies for their investigation and control. It 
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advocates that the whole should be committed to 
single organisation. If the major industries of q/ 
country are to be nationalized, the State can sca: cely 
escape taking an interest in all that concerns fuel) 
technology. Moreover, there must be problems and/ 
industrial enterprises so great as to require m thing | 
less than the action and support of the State. There| 
runs through the memorandum, however, a si1ong 
advocacy for complete centralization of all acti ities, 
It seems to imply that given a sufficiently large and 
complex organisation, all difficulties could be solved. 





This will not find general acceptance among those 
directly concerned with the production and use of § 
fuel, and present experience does not support the 


view. 


A THIRTEENTH CENTURY HERBAL 


The Herbal of Rufinus 
Edited from the Unique Manuscript by Lynn Thorn. 
dike, assisted by Francis 8. Benjamin, Jr. Pp. xliii+ 
476. (Chicago: University of Chicago Press; 
London : Cambridge University Press, 1945.) n.p. 
HE botany of the Middle Ages has commonly 
been held in low esteem by historians of science, 
who have regarded it merely as a phase in the decline 
of the text of Dioscorides. The publication of Dr. 
Lynn Thorndike’s edition of Rufinus affords striking 
evidence, however, that in thirteenth century Italy, 
at all events, there was a growing interest in plants 


i 












themselves as well as in their medicinal properties. | 
Rufinus, whose herbal was composed not long after 
A.D. 1287, was a monk, titular abbot of the monastery 
of Tyre, and penitentiary to the archbishop of Genoa. 
His original manuscript is unknown; but the first 
half of the unique manuscript now reproduced may 
date from the late thirteenth century, while the 
second half seems to be written in a later, Bolognese 
hand. The table of contents seems to have been 
added still later. 

There is an indication that the treatise of Rufinus 
was originally illustrated with figures of herbs: 
describing ‘gariofilata’, he says that it has six small 
leaves under a large one which are almost hidden by 
it, “as you see here” (fol. 57 vb). The herbal was 
mainly a compilation from Dioscorides, “Circa 
Instans’’, Macer, “Alexander Philosophus”’, “‘Magistri 
Salerni”, Isaac Judeus and the “Synonyma”’ attri- 
buted to Nicolaus Salernitanus, but contained much 
original matter, including descriptions of plants as 
well as remarks on their properties and application. 
Rufinus, indeed, described numerous plants, such as 
‘herba Roberti’ and ‘herba Gualterii’, the virtues 
of which were unknown to him. The citations from 
Dioscorides were apparently taken from a text which 
may be no longer extant. Those from “Alexander 
Philosophus” correspond to matter in the “Anti- 
dotarium Nicolai’. 

One fact which emerges from a study of the herbal 
is the extraordinarily limited circulation obtained by 
even important manuscript works in the Middle 
Ages. Rufinus apparently did not know of Albertus 
Magnus’ celebrated treatise “De vegetabilibus et 
plantis”’, although it had been composed long before 
the death of Albertus in a.p. 1280. The two authors 
did not even use the same sources : Albertus adhered 
to the Parisian, Aristotelian and scholastic tradition, 
whereas Rufinus followed the medical tradition of 
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Salerno and Italy generally. Manuscripts were costly, 
and few students could afford the money to buy, or 
the time to copy, those outside their own special field 
of interest. The work of Rufinus largely dropped out 
of sight, but is frequently cited in the early fifteenth 
century manuscript herbal of Benedetto Rinio, which 
ig sumptuously illustrated by the Venetian painter, 
Andrea Amadio.  Rinio’s herbal was consulted 
towards the close of the fifteenth century by Pandolfo 
Colenuccio in a spice-dealer’s shop at Venice, where 
it is now preserved in the library of St. Mark’s. 

The plants and drugs cited by Rufinus’ authorities 
were largely oriental, whereas many of those described 
by him were natives of Liguria, known to and used by 
the local herbalists. Rufinus appears to have correctly 
identified many of the drugs mentioned by Dios- 
corides; for example, ‘eupatorium’ (Agrimonia 
Eupatoria), for which he adopted the medieval name 
‘agrimonia’, retaining the name ‘eupatorium’ for a 
kind of wild sage. This contrasts with the practice 
of sixteenth century herbalists, such as Fuchs, who 
scrupulously retained the Dioscoridean nomen- 
clature. 

Although much time and scholarship has been 
devoted to the deciphering and editing of classical 
and medieval herbals, comparatively little progress 
has. been made in the identification of the plants 
concerned. Systematic botanists are largely occupied 
in the writing of ‘floras’ and the preparation of 
monographs of particular groups, and are unfor- 
tunately apt to regard the study of medieval botany 
as outside their province and indeed as almost 
beneath their dignity. The herbal of Rufinus, how- 
ever, Offers a promising field of investigation by a 
botanist with a good knowledge of the Italian flora 
and of that of the Near East. Some of the plants 
can be identified immediately on reading their 
descriptions: ‘centaurea maior’ of Rufinus, for 
example, is undoubtedly Blackstonia perfoliata, and 
‘guinzerna’ (‘vihalba’) was evidently a clematis. In 
other cases the interpretation of descriptions is more 
difficult, owing to the peculiar terminology employed 
by Rufinus, so that the botanist has a twofold task, 
to identify the plants concerned, and, pari passu, to 
prepare a glossary of the technical terms used in 
their description. Until this double task has been 
performed for all the medieval herbals, our knowledge 
of the botany of that period will remain very frag- 
mentary. T. A. SPRAGUE. 


IONIC MEMBRANE EQUILIBRIA 
AND DISTRIBUTIONS 


The Donnan Membrane Equilibrium 
By Dr. S. G. Chaudhury. Pp. viii + 112 + xv. 
(Howrah: A. P. Bhattacharya, 1945.) 10 rupees. 


HE famous theorem of Gibbs concerning the 

equality of the chemical potential u of an in- 
dependent component throughout a system of 
co-existent phases in equilibrium at constant tempera- 
ture and pressure is widely known. It is perhaps not 
80 well known that, if external fields of force or 
électrically charged components (ions or electrons, 
for example) are present, an extension of the foregoing 
theorem is required, though Gibbs himself dealt with 
this matter in the case of a gravitational field. The 
subject was very well discussed in an important paper 
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by Milne! in 1925. If the system of phases be under 
the action of an external field of potential per unit 
of mass, then, corresponding to each independent 
component, an equation of the type .-++ N= constant 
holds throughout the system. This corresponds to 
Gibbs’ result for a gravitational field. A similar state 
of affairs holds good for a centrifugal field. A very 
interesting type of this sort was dealt with on 
Gibbsian lines by Kai O. Pedersen*jin 1934. Let us 
now suppose that certain components have associated 
with them electric charges of amount e; per unit mass 
(where the subscript refers to such a component 4). 
The presence of the charges will give rise to an elec- 
trostatic field, and there may be also present an 
external electrostatic field. Denote the total elec- 
trostatic potential by . Then, instead of the 
condition »; = constant, throughout the system of 
phases, we have the condition vy; + e; = constant, 
and if a gravitational field of potential Q per unit of 
mass is also present, the condition becomes p; + Q + 
e;¥ = constant. If we are dealing with the distri- 
bution of ions in ordinary laboratory apparatus (say 
in experiments on membrane equilibria of ions across 
a semi-permeable membrane) the term Q practically 
eancels out. Not so, however, the electrical term 
ef, which may now be written in the form zFY, 
where z; is the electrovalency of the ionic component ¢ 
(positive for a cation and negative for an anion) and 
F is the Faraday constant. Both yu; and the term 
z;F'¥ refer now to a gram molecule of the ion i. The 
expression uy; + 274% has been called the ‘electro- 
chemical potential’ by Guggenheim’, to whom we are 
indebted for its introduction and practical use in 
modern physical chemistry. 

With the aid of the electrochemical potential and 
the methods of Gibbs, the theory of membrane 
equilibria has been worked out in a rigorous and 
comprehensive manner‘. Recently, Dr. 8. G. 
Chaudhury, of the University of Calcutta, has 
produced the book referred to at the head of this 
notice dealing with membrane equilibria and other 
ionic distributions. As the author puts forward 
his own ‘theory’, in sharp contrast with the exist- 
ing thermodynamic one, the matter calls for 
some comment. In order to be as brief as possible, 
we shall consider only the author’s equation 20 on 
page 6 of his book, and give its simple deduction from 
existing thermodynamic theory. 

The case considered is one of ionic membrane 
equilibrium between two solutions (in the same sol- 
vent) separated by a semi-permeable membrane, and 
the equilibrium distribution between the two solutions 
of the freely diffusible ions of an electrolyte which 
gives per molecule on ionization one cation and one 
anion. The two solutions will be indicated by single 
and double accents. Now, if the solutions be treated 
as ideal and are so dilute that the mol fractions of 
the solvent in each may be, with sensible accuracy, 
equated to unity, it is known‘ that for the distribution 
of an ion i we may write 


Ni 


RT log - 


2,F 


where ’ denotes the electrical potential of a solution 
(the same for all the ions), z; the electrovalency of 
i (positive for cations and negaéive for anions), and 
N;,‘ and N;” mol fractions of 7. Transforming, we get 
2;F 


RT 
instead of the signed quantity z;, 


E =" —¥" = 


N,’ = N;‘e, where z = If now we employ, 


the common 
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(unsigned) chemical valency z, and if the solutions 
are so dilute that we may equate a ratio of mol 
fractions to a ratio of molal concentrations, we obtain 

. where now 2 = 


cc.” = 6.’ and c_* = c_’ e%, 


7 Mu 


PT » and the suffixes + and — indicate cations and 
+ 


anions respectively. Let us now suppose that the 
solution (’) contains the same concentration c’ of both 
cations and anions of the electrolyte considered, but 
that this is not true for the solution(”) which contains 
the indiffusible ion or ions; then it follows that 


” ” 


c Le = e’(e™ + e 7) = 2c’ cosh z. 


Denoting now by c. arithmetical mean concentrations 
of the ions of the electrolyte considered, that is, 


C4” Hey” , }(c , a )= c’ 


we get finally the equation 


+ ec_*)andc 


c e’ cosh g = c.’ cosh 2, 


which is identical with Dr. Chaudhury’s equation. It 
is clear, therefore, that his equation is a very obvious 
and elementary deduction from existing thermodyna- 
mic theory and presents no novelty. Moreover, his 
employment of the Maxwell—Boltzmann distribution 
theorem offers nothing new, for the thermodynamic 
equations given above, such as, for example, 
N,” = N;,‘e*, are just examples of this theorem as 
applied to the special case considered. Dr. Chaudhury 
assumes the solution (”), which contains the colloid 
or non-diffusible ion (ions), to consist of “a charged 
material and a double layer which extends up to the 
membrane through which the colloidal particles or 
non-diffusible ions cannot pass”. Such an assumption 
is both unnecessary and unjustifiable; but is appar- 
ently made in order to align the membrane equilibrium 
cases with the author’s treatment of cases where (in 
the absence of a membrane) ions are distributed in 
various ways. 

There is not space available to go into the con- 
sideration and-criticism of other sections of the book, 
but enough has been said to show that, at least in the 
case of ionic membrane equilibria, there exists no 
new ‘Chaudhury theory’. Nor do the equations of 
ionic membrane equilibria form a ‘special’ case of this 
soi-disant theory. F. G. Donnan. 


* Proc. Camb. Phil. Soc., 22, Pt. 4, 493 (1925). 
* Z. phys. Chemie, 170, A, 41 (1934). 
* J. Phys. Chem., 33, 842 (1929). 
* Donnan, F. G., and Guggenheim, E. A., Z. phys. Chem., 162, A, 346 
(1982); Donnan, F. G., Z. phys. Chem., 168, A, 369 (1934). 
See equation 27 of the second paper mentioned in ref. 4. 


UNORTHODOX VIEWS ON 
PROTEIN STRUCTURE 


On the Structure of the Protein Molecule 

A Chemical Investigation. By N. Troensegaard. 
Second edition. Pp. 126. (Copenhagen: Einar 
Munksgaard; London: Oxford University Press, 
1944.) 14 Danish crowns. 


Byer woo por yl in science should always be 
welcomed and given a hearing : how else would 
the theory of phlogiston have been relegated to 
limbo ? Unorthodoxy, however, must be sure that 
its own eye is clear of beams while it is decrying the 
motes in the eyes of the orthodox. Troensegaard’s 
researches in protein chemistry have now been going 
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on for about twenty-five years. He points out, quite 
correctly, that to boil a protein for many hours in a 
fierce reagent like 20 per cent hydrochloric acid may 
be to destroy the very structures which the chemist 
is seeking. His alternative line of attack appeurs, 
however, to be even more violent. To start with, his 
proteins are thoroughly dried, even to the exten: of 
storing over phosphorus pentoxide. Proteins exist 
naturally in aqueous surroundings, and when they 
are isolated from these, some ‘bound water’ joes 
with them, and only under very limited experimental 
conditions can it be removed without turning the 
native protein into something else. Troenseguard 
finds that if dry gelatin is dissolved in anhydrous 
methanol-potassium hydroxide and neutralized with 
ethyl acetate, the total amount will be precipitated 
if more dry methanol is added. He argues, therefore, 
that the gelatin has formed a colloidal solution; 
hence there cannot have been any great splitting up 
of the molecule. True, but there can have been other 
changes, such as ring closure following the removal 
of bound water from active centres in the gelatin 
molecule. 

Troensegaard claims that all proteins 
approximately the same elementary composition 
(C,oH,,N,.703..) and that the polypeptide theory 
cannot explain this. Proteins, however, are not all 
alike in their nitrogen/carbon ratio, a notable example 
being the protamines. The recent complete analysis 
of 8-lactoglobulin in terms of amino-acid units is 
also strong evidence in favour of the polypeptide 
theory. However, unorthodox though it may appear 
to most protein chemists to handle proteins in a non- 
aqueous system, Troensegaard’s experimental findings 
must be taken seriously by all students of protein 
structure. His method is straightforward. He dis- 
solves a dry protein in a non-aqueous solvent (a 
certain amount of choice exists here, the selected 
solvent varying with the protein, but anhydrous 
methanol-potassium hydroxide dissolves most pro- 
teins, and after neutralization with ethyl] acetate the 
alkali protein is soluble in glacial acetic acid), 
acetylation with acetic anhydride follows, the 
acetylated protein is dissolved in chloroform and 
precipitated in dry ether. Hydrogenation with 
sodium in dry amyl alcohol is the next stage, and a 
short cold hydrolysis, after which the addition of 
ether separates the products into ether-amy! alcohol- 
soluble bases (B and C bases), a water-soluble fraction 
(D bases), and ammonia. The B and C bases are 
pyrroles and piperidines. The only aliphatic amine 
identified is isoamyl amine, which forms only 1-2 per 
cent of the protein. a-Methyl pyrrolidine has been 
isolated from a few proteins. The D bases from 
several proteins have the same acid-binding capacity 
for hydrochloric acid and for chloroplatinic acid 
reckoned in terms of equivalents of acid bound per 
two atoms of nitrogen. In many cases the elementary 
composition of the D bases from different proteins is 
the same. 

Troensegaard argues that pyrrole and piperidine 
rings must form sub-units in the protein molecule. 
Certainly the theory of protein structure must 
account for their occurrence as end-products after 
his experimental treatment. Are they pre-formed in 
the protein molecule, as he believes, or is the pattern 
of the molecule such that they are formed by the 
bonding of spatially adjacent groups during his 
method of analysis? Most protein chemists will 
consider the latter hypothesis the more probable. 

D. Jorpan LioypD. 
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The Spell of the Honey Bee 
By W. Eric Kelsey. Pp. viii+264+49 plates. 
(London : Chapman and Hall, Ltd., 1945.) 15s. net. 
HIS work stands out above the usual level of 
beekeeping guide-books. It is written in a 
pleasant style, beautifully and copiously illustrated, 
provided with many working drawings of appliances 
(fully dimensioned), and almost free from errors in 
its references to mathematics and physics—a pleasant 
change from some we have read. The order adopted 
is a good one—the history of a colony throughout 
the year, with diversions to practical beekeeping as 
oecasion suggests. This is followed by a section on 
hives and appliances, and their making, the practical 
management of an apiary, the handling of bee pro- 
duce, and information on pests and diseases. The 
book concludes with chapters on pollination, bee 
anatomy and ‘mental processes’. 

There are some matters that could be improved. 
The author has put too much trust in Cheshire— 
sixty years out of date—and that author’s disciples. 
The « hapter on diseases requires thorough revision. 
The cells of the comb are scarcely ever of the ideal 
geometrical forms suggested, being the result of the 
action of statical forces on plastic wax. There is con- 
fusion in the account of the sugars occurring in 
honey. Lf these and a few other matters are set right, 
the book would become the best practical guide-book 
for British beekeepers. It is certainly the best- 
illustrated, and the artists—they deserve that 
appellation—who produced the 146 figures in the 
text and plates are most heartily to be congratulated. 
They are: Messrs. Douglas Dingle and H. W. 
Howard, the Rev. G. H. Hewison, Mr. P. 8. Milne 
of Rothamsted) and the author himself (responsible 
for the line drawings). The eminently readable style 
adds to the attractiveness of a fine piece of work. 


A. D. B. 





The Physical Structure of Alloys 
An Introduction to Modern Physico-Chemical 
Theories. By C. E. Beynon. Pp. 126. (London: 
Edward Arnold and Co., 1945.) 6s. 6d. net. 

HIS book, of less than 120 pages, is designed 

to interest the industrial and student metallurgist 
in a province of science which is on the boundary of 
physics and chemistry. Within its pages is a brief 
survey of the present state of our knowledge of the 
structure of matter, with special reference to metals 
and alloys. The book starts at the beginning of 
things—the electron—and goes on to describe the 
structure of the atom and the ordering of atomic 
species in the Periodic Table. The next step in the 
architecture of solids is the structure of molecules 
and crystals and the relation of metallic to other 
types of crystals. The results of X-ray analysis are 
clearly presented with a number of good illustrations, 
and the growth of ideas about the nature of solid 
solutions and intermetallic compounds is set out in an 
easily understandable form. The book concludes 
with a chapter on the physical theory of metals and 
& bibliography for further reading. 

In so small a space the author could not hope to 
deal adequately with any particular phase of his 
subject, but the book can be confidently recom- 
mended to all who are interested in metals and alloys 
and who wish to know more about them. The 
specialist will not need it, but as a guide to a student 
for a course of reading or to a teacher for a course 
of lectures, it should prove valuable. 
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How to Study Birds 
By Dr. Stuart Smith. Pp. 192+ 12 plates. (London : 
Wm. Collins, Sons and Co., Ltd., 1945.) 8s. 6d. net. 


Birds of the Sea 

By R. M. Lockley. (King Penguin Books.) Pp. 32+ 
24 plates. (Harmondsworth and New York: Penguin 
Books, Ltd., 1945.) 2s. net. 


The Swallow 
By Eric Hosking and Cyril Newberry. Pp. 60+ 28 
plates. (London: Wm. Collins, Sons and Co., Ltd., 
1946.) 7s. 6d. net. 

HE circle of non-specialists who are becoming 

interested in birds and their behaviour is in- 
creasing at a fairly rapid pace. These three books 
will, therefore, find a ready-made market, and each 
of them is worth purchasing on merit. Dr. Smith’s 
book, despite some minor defects, is undoubtedly the 
best book yet written to guide the layman in pursuit 
of a new hobby. Besides anticipating the kind of 
questions which the beginner would be likely to ask, 
Smith also provides those kinds of practical hints, 
drawn from his own experience, which would be 
invaluable to a beginner. Lockley’s book is as good 
as anything which has been published in this admir- 
able series, while ““The Swallow” is a simple account 
which could easily be followed by the most elementary 
student. The photographs and illustrations in all 
three books are generally excellent. 


The British Pharmaceutical Codex, 1934. Supple- 
ments |-7 
Pp. 408. (London : Pharmaceutical Press, 1946.) 21s. 
“HE last edition of the British Pharmaceutical 
Codex appeared in 1934. This most valuable 
book provides an indispensable extension of the brief 
official monographs of the British Pharmacopeeia. 
It has been kept up to date by the publication of 
seven supplements during the years 1940-45, and 
these have now been published together in one volume, 
which is much easier to handle than seven thin book- 
lets. The first supplement deals with standard dress- 
ings and the fifth with quinine preparations. The 
other supplements contain a large number of new 
monographs and amendments to old monographs. 
The list of proprietary names has been considerably 
extended. A complete index covering all these 
supplements is included, and this makes it easy to 
find any information about specific preparations ; 
but it is hoped that it will not now be long before 
this rather cumbrous accumulation of supplements 
will be replaced by a new edition of the Codex. 


Textbook of Botany 
By J. M. Lowson. Ninth edition, revised and largely 
rewritten by Dr. W. O. Howarth and Dr. L. G. G. 
Warne. Pp. viii+584+8 plates. (London: Univer- 
sity Tutorial Press, Ltd., 1945.) 12s. 6d. 

HE appearance of Lowson’s well-known “Text- 

book of Botany”’ in its ninth edition is a tribute 
to the soundness of the principles on which the book 
was originally based. Now Dr. W. O. Howarth and 
Dr. L. G. G. Warne have revised and very largely 
re-written the entire work to make it more than 
adequate for the needs of most students taking 
present-day intermediate examinations. The chap- 
ters have been planned both to supplement oral 
tuition and to reinforce the student’s practical work. 
Most of the original drawings have been re-drawn by 
Miss M. W. Jepson and make the book of even greater 
value than the earlier editions. 
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GREAT BRITAIN 


OTH the manufacturing and the electricity supply 

sides of the electrical industry in Britain were 
highly organised and practising co-operation long 
before the incorporation of the British Electrical and 
Allied Industries Research Association. The In- 
stitution of Electrical Engineers began co-operative 
research in 1913. The manufacturers started shortly 
afterwards. These activities were merged in the 
‘Electrical Research Committee’ in 1917, which 
adopted the organisation of a research association in 
1920 and thus has just passed its jubilee. 

The Electrical Research Association is, however, 
peculiar in that it has never been the principal organ 
of research in the industry, which covers a very wide 
field of diverse activities ; the larger manufacturers 
in the several sections possessed specialized labora- 
tories prior to its formation. To-day, 90 per cent of 
the research work done by the industry is carried out 
in such laboratories. On the other hand, the electricity 
supply section has limited facilities for research out- 
side the Association ; only a few of the larger under- 
takings, such as the Central Electricity Board, have 
any such facilities. The technical problems of that 
section are, nearly all, common to the whole section 
and appropriate for treatment by the Electrical 
Research Association. 

The electricity supply industry in Britain is still 
the largest user of electrical plant and apparatus, but 
the manufacturers are in turn large users of other 
manufacturers’ products, and it is this user interest 
that most readily lends itself to co-operative research. 
Prior to the formation of the Electrical Research 
Association, there was practically no research con- 
ducted in the user interest save where a user con- 
ducted his own research ; this led to overlapping and 
some confusion. Immediately, however, such work 
was put on a co-operative basis, manufacturers were 
able not only to share the cost but also to obtain 
great benefit from closer technical co-operation both 
with their customers and with their competitors in 
problems of common interest. Indeed, to-day it is 
well known that the solution of some of these prob- 
lems, so secured, has given a return showing gains 
greatly exceeding the Association’s total expenditure 
from its inception to the present day. Incidentally, 
the larger part of these gains has been passed on to 
the public, who are able to obtain a cheaper and 
more reliable supply of electrical energy and many 
novel electrical appliances. 

The efficiency of steam plant can be greatly im- 
proved by raising working temperatures; but to 
realize this involves steels for boiler construction and 
turbines, etc., able to withstand high working stresses 
for many years although red hot, also an accurate 
knowledge of the properties of steam at those tem- 
peratures. The electrical industry stood to gain so 
much from any such advance that, possessing the 
necessary co-operative facilities, it organised and 
financed the large-scale and long-time work required, 
and made a present of the results to all users of 
boilers and steam plant. 

It is probably in the field of dielectrics that the 
Electrical Research Association made its most 
important initial contribution to the unspectacular 
improvement of technique and standardization. One 
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experienced manufacturer said recently that ‘le 
user nowadays is apt to take for granted the exo. 
lence and suitability of materials now availalle, 


whereas a glance backwards by the older members of 


the profession will undoubtedly remind them of the 
terrible ‘try and try again’ methods which wore 
involved in any new design. Nowadays the designer 
knows exactly what to expect and is morally certain 
that if he specifies it he will get it. All this he « 
very largely to co-operative research.” 

Research on materials, if it is to have practical 
value, requires the co-operation of craftsmen and 
technicians ; but it has also afforded the Electrical 
Research Association its best opportunity for demon- 
strating the necessity of enlisting the help of workers 
in fundamental science. Fortunately most of the 
problems fall under the head of the ‘theory of the 
solid state’, one of the live issues in scientific research 
and involving in practice as well as principle all 
material properties. Research of a high order has 
been done by members of the staff, but emphasis 
should be placed on the assistance obtained from 
many leading figures in the world of pure science. 
To mention only a few heads of research institutes or 
departments under whom the Association’s pro- 
grammes have been carried out, we have the fol- 
lowing physicists and chemists: Sir Lawrence Bragg, 
(the late) Prof. H. L. Callendar, Dr. C. H. Desch, Sir 
Alfred Egerton, (the late) Sir John Fox, Prof. N. F. 
Mott, Prof. W. Sucksmith and Prof. A. M. Tyndall. 
Of particular interest is the value derived from 
theoretical physicists working independently in those 
fields where lack of basic principles was retarding 
progress, and it is pleasing to note the growing 
realization that theoretical physics is as necessary in 
industrial applications as is experimental science. 
The importance of mathematics in industrial problems 
where text-book simplifications rarely apply led to 
the strengthening of the Association’s resources in 
this respect, when the need was still inadequately 
recognized by most practising engineers. In all these 
efforts it has been a source of great encouragement 
to note the readiness with which leaders in other 
fields are willing to co-operate as soon as they 
find that the work is being done for the common 
good. 

Researches on the phenomena of circuit breaking 
and on surge phenomena have resulted in revolu- 
tionary ideas, based upon scientific theory. In both 
fields it is probably true to say that the electrical 
industry has not yet felt the full impact. In the 
field of circuit breaking, however, the advances made 
are so varied as to parallel almost all those made in 
other industrial countries. The majority of heavy- 
power circuit breakers manufactured in Great Britain 
in recent years have been made under licences from 
the Association, and are unequalled for reliability of 
performance. The results of nine years work on surge 
phenomena, conducted on an adequate scale under 
the stimulus of financial support from the Central 
Electricity Board, have recently been published in 
book form, and establish not only a reliable basis for 
technical practice and plant design but also important 
progress in the problem of the lightning flash and in 
more recondite cosmic phenomena. 
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The extension of the amenities of a supply of 
electricity to rural areas presented many new prob- 
lems and afforded an ideal field for co-ordination of 
considerable but unrelated effort. Before the War, 
investigations leading to simplification and standard- 
ization of practice in distribution were well advanced, 
and the best methods of applying electrical power to 
many activities in farming and horticulture were 
under investigation. The needs of the war and post- 
war periods emphasize the value of this contribution 
to food production. 

It is impossible to touch upon many fields of work in 
which there has been good progress ; but mention may 
be made of an investigation of fire-fighting methods 
adapted for safe use with electrical plant, which was 
completed in time to be of great service during the 
™ unforeseen effects of modern war. A topical feature 

is the Association’s incursion into the field of domestic 

space- and water-heating, which well repays the 
scientific approach. 

The research atmosphere in committees provides 
neutral ground for the free discussion of technical 
difficulties, but neutrality is apt to disappear when 
the investigator discovers an error in established 
practice. The demonstration that one or two spec- 
tacular tests of a large circuit breaker proved nothing 
as to its proper commercial rating was vigorously 
rejected at first, but eventually led to a great increase 
in testing facilities and corresponding improvements 
in the product. Great savings in expenditure on 
electric cables, the result of research, did not com- 
mend the Association in some quarters, but eventually 
assisted the rapid expansion of manufacture and use 
by the resulting reduction in the cost of electrical 
distribution. The regulation of voltage was regarded 
as the proper business of the station engineer, until 
it was found that a scientific study of the problem 
shed useful light both on the economic and technical 
aspects in relation to the advantages of a reasonably 
constant voltage for electrical appliances. There was 
recently some fear, now largely resolved, of the 
possibilities of a scientific analysis of matters which 
might throw light on the formulation of economically 

; sound tariffs. The Electrical Research Association 
was discouraged initially from publishing its dis- 
covery that oil gas could be replaced by air in circuit 
breakers, save as a laboratory experiment, and it has 
taken about twenty years for the industry to absorb 

| the resultant inventions. 

The Electrical Research Committee had no labora- 
tory or research staff. Its business was to organise 
co-operation between all branches of the industry and 
to plan and place out research work. The British 
Electrical and Allied Industries Research Association, 
to give the Association its full title, in continuation of 
this policy, at first placed out all its researches with 
member concerns, the National Physicai Laboratory, 
the universities, technical colleges and individual 
experts. Soon, however, facilities were required 
which could not be found in this way ; for example, 
access to large generators, traction batteries, over- 
head lines and other plant under working conditions. 
Thus, while still avoiding unnecessary duplication, 
the Association found it necessary to obtain a staff 
of its own and to provide temporary accommodation 
for personnel and apparatus. In this way there was 
accumulated a quantity of specialized equipment 
adapted for field investigations; for example, a 
multi-element oscillograph with high-speed camera 
and contactor gear housed in a trailer. A good 
example of co-operation occurred when a trans- 
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portable high-voltage oscillograph and generating 
gear was required for studies of surge phenomena : 
the several interested manufacturers pooled all their 
ideas and information so as to secure the best possible 
instrument in the common interest, and then sub- 
mitted competitive quotations for its manufacture. 

After about twelve years, it was found economical 
to establish a single centre as headquarters for the 
Association’s field work and accommodation for the 
Association’s experimental research staff. This 
‘auxiliary laboratory’ was put in hand at Alperton, 
to be opened by H.R.H. the late Duke of Kent in 
1935. Meanwhile the Association continued to 
increase its operations in a geometric progression 
until the quantity of research placed out was proving 
an embarrassment to those asked to assist. Thus it 
was found necessary to extend the laboratory and 
the staff, so that at the beginning of the War the 
larger part of the Association’s work was being 
carried out by its own staff. 

During the War, thanks to the support of the 
Department of Scientific and Industrial Research, the 
Association, by then fully established as an essential 
part of the electrical industry of Britain, was able to 
continue its services to industry in the national 
interest as an ‘essential undertaking’. At the same 
time its unique facilities and liaison with industry 
was gradually recognized by the Services and Supply 
Departments, so that about one third of the work at 
the Laboratory was carried out under direct contract 
with them. Several members of the staff were lent 
to the Service Departments, under conditions that 
enabled them to keep contact with the Association 
and utilize its facilities. Much of the work done is of 
interest solely to those directly concerned, but men- 
tion may be made of contributions to communication 
interference suppression, mine- and bomb-location, 
radio components, degaussing, opencast coal pros- 
pecting, and finally the design of the electrical equip- 
ment of tanks, which eventually came largely under 
the control of the Association’s staff. Two inter- 
Service and manufacturers committees were organised 
by the Association, one on capacitors and the other 
on automobile ignition systems. The proportion of 
new projects to reach some degree of successful 
operation may be claimed to have been exceptionally 
high. This work came under the supervision of Dr. 
8. Whitehead, who, at the turn of the Association’s 
twenty-fifth year, succeeded the present writer as the 
second director of research. 

Apart from a discontinuity in the first three war 
years, the Association’s income has been an ex- 
ponential function of its age, roughly doubling every 
eight years or so; it started at about £15,000 in 
1920 and was approaching £150,000 in 1945. About 
80 per cent both of the manufacturing and supply 
sides of the industry, based on wages and revenue 
respectively, support the Association, which enjoys 
also a very gratifying number of members in the 
British Commonwealth overseas, together with a sub- 
stantial membership in allied industries. During the 
War the Alperton site of 1} acres became clearly 
inadequate to cope with essential post-war develop- 
ments or indeed with the accumulation of deferred 
work, so a site of 48 acres has been purchased at 
Leatherhead. Here, in company with certain other 
research associations, it is hoped to set up an estab- 
lishment appropriate to a growing industry, the needs 
of which outstrip the trained personnel available and 
to which the pooling and planning of research will 
become of ever-increasing importance. 
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INFLUENCE OF CARBAMIC ESTERS 
(URETHANES) ON EXPERIMENTAL 
ANIMAL TUMOURS 
By Dr. ALEXANDER HADDOW 


Chester Beatty Research Institute, The Royal Cancer 
Hospital (Free), London 
AND 


Dr. W. A. SEXTON 


Imperial Chemical Industries, Ltd., Blackley, Manchester 


N a comprehensive joint investigation of the action 
of various compounds upon the growth of experi- 
mental tumours, attention was paid to that hetero- 
geneous class of substances which have from time to 
time been reported as producing effects upon the 
mitotic cycle (“le syndrome mitoclasique’’') either in 
animals or plants. Among these substances, the 
caryoclastic poisons of Dustin and his school*, ethyl 
phenylearbamate (‘phenylurethane’) (I) and _ its 


NH.CO.0.C,H 
Moot ? =a 


I: Ethyl phenylcarbamate (‘phenylurethane’) 


derivatives were selected for special study, particu- 
larly on account of the results obtained in another 
investigation, carried out in the laboratories of 
Imperial Chemical Industries, Ltd., by Templeman 
and Sexton’, of the effect of arylcarbamic esters and 
related compounds upon cereals and other plant 
species. This study confirmed the observations of 
Lefévre‘ on the morphological effects of ethyl phenyl- 
carbamate on wheat seedlings, and extended them to 
include oats, barley and rye. Lefévre had described 
these morphological changes as bulbous hypertrophies 
of the coleoptile, the mesocotyl and the root-tip, with 
progressive retardation or even arrest of growth’: the 
underlying cytological alterations he interpreted as a 
blocking of mitosis in pseudo-metaphases, leading to 
irregular formation of monstrous restored nuclei. In 
comparisons of the potency of some fifty related 
arylearbamic esters and thiocarbamates, Templeman 


< ‘S NH.CO.0.CH.(CH,), 


II: Isopropyl phenylearbamate 


and Sexton found isopropyl phenylcarbamate (II) to 
be approximately three times as active, in this sense, 
as ethyl phenylearbamate: they regarded its effect 
on nuclear division as probably similar to that of 
colchicine, and in view of the low concentrations 
sufficient to arrest growth, suggested the use of this 
compound in the eradication of graminaceous weeds. 
Among compounds possessing no such activity were 
included methyl carbamate, ethyl carbamate (ure- 
thane), and formanilide. Apart from the references 
already cited, there is of course an extensive literature 
dealing with the suppressive action of urethane, 
phenylurethane and other carbamates on growth- 
processes, as in bacteria, protozoa, sea urchin eggs, 
plant tissues, and animal tissues growing in vitro; 
while other effects studied include the curious pro- 
perty of urethane in inducing pulmonary adenomata 
in mice’, its action in increasing the potassium content 
of bronchial secretion in the cat’, its toxic action upon 
the rat liver’, and an alleged antagonism towards the 
action of sulphanilamide in luminous bacteria’. It is 
perhaps rather surprising, therefore, that so little 
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attention appears to have been given to the action of 
urethane and related substances on the growth of 
tumours. 

In our earliest experiments, the administration of 
phenylurethane was seen to produce the following 
undoubted effects in animal tissues. First was 
observed a transient increase of the mitotic count in 
the crypts of Lieberkiihn in the mouse gut: so far as 
could be judged, this effect was not attributable to 
retardation of the mitotic cycle at any single phase, 
and it was clearly distinguishable from the charac. 
teristic effect produced in the same tissues by colchi- 
cine. Although Lefévre had claimed that pheny|.re- 
thane produces mitotic effects exactly similar to those 
described for colchicine, our impressions are more in 
keeping with the recent conclusion of Deys: 
“le phényluréthane et la colchicine sont actuellement 
les deux corps agissant sur les cinéses de la facon la 
plus voisine, et cependant nous venons de montrer 
qu'il existe de nombreuses différences dans la modalité 
de leur action’’. 

Secondly, phenylurethane (and also isopropyl 
phenylearbamate) was found to cause a significant 
retardation of the growth of spontaneous mammary 
cancer in the mouse, an effect which persisted only 
during administration, and passed off rapidly when 
the drug was withdrawn. Fig. 1 shows the retardation 
produced by phenylurethane in the growth of one 
such tumour, which had earlier been treated with 
«8-dipiperonylethylamine hydrochloride, but with 
negative result, in another investigation (with Prof. 
G. A. R. Kon) of various diphenylethylamines and 
related substances stated by Lettré and Fernholz*® 
to mimic the action of colchicine. 

Thirdly, both ethyl and isopropy! phenylcarbamates 
produced a similar retardation in the growth of the 
Walker rat carcinoma 256. That there is no parallel- 
ism between these results and the findings of Temple- 
man and Sexton in relation to cereals was indicated 
by the somewhat unexpected observation that all 
these effects are also produced by ethyl carbamate 
(urethane) itself (NH,.CO.O.C,H;), the inhibitory 
activity of this substance being actually greater than 
that of either of the phenylcarbamates when tested 
against the Walker carcinoma. Some indication of 
the degree of this effect is shown in the accompanying 
table. (It should, however, be pointed out that 
although urethane showed no effect on plants such as 
was obtained with the phenylurethanes, differences 
due to such factors as cell permeability or metabolic 
changes in the drugs in vivo have not been considered, 
and hence there may well be a common factor in the 
chemical mechanism underlying the biological effects 
produced in plants and animals.) 


EFFECT OF ETHYLCARBAMATE ON THE GROWTH OF THE WALKER 
RAT CARCINOMA 256. INDIVIDUAL TUMOUR WEIGHTS (GM.) 16 
DAYS FOLLOWING IMPLANTATION. 

Control series Treated series 
(12 intra-peritoneal injections (12 intra-peritoneal injections 
of solvent over 14 days) of 50 mgm. ethylcarbamate 

in aq. solution over 14 days) 


39-7 
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This action of urethane upon the growth of the 
Walker carcinoma was next found to be accompanied 
by a profound modification in the histological struc- 
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- ] in 1943, first at the Royal 
aia, a | Cancer Hospital (Free), and 

| | afterwards in collaboration 

Hit | with the Christie Hospital and 

Hil | Holt Radium Institute, Man- 
chester. The results of these 
early trials, mainly referring 
to carcinoma of the breast and 
a miscellaneous group in- 
cluding other types of malig- 
nant disease, are summarized 
in a paper elsewhere". Briefly, 
while indications of slight 
amelioration attributable to 
—— ~ — { treatment were observed in a 
| small proportion (for example, 
in three cases of carcinoma of 
the breast, and in single cases 
of lymphosarcoma, Hodgkin’s 
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©) Tumour size: sum of two 
axes (cm.) 

Period A Intraperitoneal in- 

je ‘tions. Each of 2 mgm.af-dipip 

eronyl ethylamine hydrochlorid 

in aqueous solution. 


Period B. Ditto. Each of 10 mgm 
phenylurethane in aqueous solu- 


disease, and recurrent mixed 
salivary tumour of the ant- 
rum), the results were mainly 
negative. It was, however, 
decided to pursue the invest- 
igation for a further period. 
In that part conducted at 
the Christie Hospital it was 
next observed, by Dr. Edith 
Paterson, that urethane pro- 











45 duced a fail in the leucocyte 

Time (days) count in some of these cases, 

Fig. 1. SponTANEOUS MAMMARY CANCER IN MOUSE. following which the clinical 

trial was extended to in- 

ture of the tumour, of a kind whieh had not thus far clude examples of leukzemia and other lymphadeno- 

been encountered in very nimerous comparable pathies. From the clinical results it is obvious 

f the experiments representing a large number of com- that although the results of urethane therapy are 

rallel- pounds of other chemical types. From Fig. 2(4 and B) not entirely restricted to leukemia, they are vastly 
ymple- it will be seen that under the influence of urethane the more pronounced in that disease, whether myeloid 


icated 
at all 


characteristic cellular texture gives place to a more 
fbrous structure, with spindle-cells and a distinctly 


or lymphatic, as is shown in favourable cases by 
the rapid decline in the white-cell count to normal 
limits, by the tendency for the differential count to 


amate abundant stroma. While precise interpretation is 

bitory difficult, the impression was gained that the alteration revert at least towards a more normal composition, 

r than involves, in part at least, some attempted differentia- and by diminution in spleen size and glandular 

tested tion, and is not altogether to be ascribed to secondary masses. These effects, while they may occasionally 

ion of changes involving the vessels and stroma only. persist for a variable time after urethane withdrawal, 

nying Although the growth effects above described were are, however, essentially reversible, agreeing in that 
that in no way dramatic, their reproducibility, and the respect with those produced in various animal 

uch as interest of the circumstance that they might be tumours as described above. 

rences brought about by a known substance as simple and as ; ; 

abolic radily available as urethane, suggested the advis- Possible Modes of Action of Urethane 

dered, ability of testing their action in advanced and The remarkable effects of urethane in leukemia, 

in the §f inoperable or otherwise intractable cancer in the and indications from other experiments (to be pub- 


affects 


tions 
sate 
ays) 


human subject. Clinical trials, using urethane and 
isopropyl phenylearbamate, were accordingly started 


Fig. 2. HISTOLOGY OF THE WALKER RAT CARCINOMA : (A) NORMAL 
APPEARANCE, x 300; AND (B) AFTER 12 x 50 MGM. URETHANE 
IN 14 DAYS, 


lished elsewhere) that the growth-inhibitory influence 
of urethanes upon the Walker rat carcinoma is 
restricted to a few such substances, and is certainly 
not exhibited by the great majority of a long series 
of related compounds, raise interesting problems as to 
its mode of action. Although these inhibitory effects 
appear not to be related to narcotic properties, at any 
rate in any simple fashion, it might be expected that 
assistance could be obtained on this point from the 
vast pharmacological literature dealing with urethanes 
and narcosis generally. It was recorded by Warburg?* 
so long ago as 1910 that if phenylurethane (c. 1/2,000 
NV) is added to sea water containing eggs of the sea 
urchin Strongylocentrotus lividus, cell division and 
nuclear division are suppressed, while the oxygen 
consumption is only very slightly reduced; and 
Clark"* found the inhibition of cell division in similar 
material by urethane to be an all-or-none effect, in 
contrast with a graded inhibitory action on respira- 
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tion. Later, Warburg“ advanced the general theory 
that narcosis is due to adsorption of the narcotic in 
unimolecular layers on the catalytic surfaces involved 
in oxidation : but others have the contrary opinion, 
that urethane narcosis cannot be attributed to simple 
adsorption**. Even so it is clear, as has been pointed 
out by Quastel'*, that if the character of a drug of 
this kind determines its entry into a cell, or its orien- 
tation at a surface, this alone can give no obvious 
clue to its mechanism of action. 

The next interpretation, an attempt to relate both 
narcosis and inhibition of cell division with a general 
inhibition of dehydrogenases, is faced with the diffi- 
culty that the concentrations required to induce 
narcosis, and often to suppress growth, or likely to be 
met with in vivo, are often far smaller than those 
required to inhibit enzyme reactions. Keilin and 
Hartree’? found that urethane and other narcotics, 
which in presence of biological reducing systems 
inhibit the reduction of the cytochrome components 
a, @, and c, inhibit, on the contrary, the oxidation of 6 ; 
and they suggested that the effect of urethane consists 
in bringing about the formation of a not easily 
dissociable complex composed of dehydrogenase, 
substrate and cytochrome 6, and so making it in- 
accessible to the portion of the system reacting with 
oxygen. Quastel also put forward the qualified view 
that the inhibition of respiration of brain tissue 
obtained by low concentrations of narcotics under 
aerobic conditions is due not to competition of the 
narcotic with substrates for their dehydrogenases, 
but to the affinity of the narcotic to a special com- 
ponent playing an important part in the complete 
respiratory process of the cell—the narcotic effect 
being restricted at low concentrations to a tissue 


component which is possibly a flavoprotein. It is of 
interest here that the ‘activity system’ of Fisher and 
Stern'* (that is, that portion of the overall respiration 
which is most sensitive to inhibition) appears to be 
associated with the maintenance of normal mitosis, 
for when it is differentially suppressed by appropriate 
urethane concentrations, abnormal nuclear figures 


appear’*. In a special case, Johnson et al.** have 
recently systematized our present information regard- 
ing the relation of lumimescent oxidation to the 
respiratory pathway in bacteria, and the inhibitory 
influence of urethane thereon: the luminescent 
system shows a characteristic sensitivity to urethane 
and is affected to a much greater extent than total 
oxygen consumption. 

When our earlier results were being considered, it 
was suggested (by Prof. A. R. Todd) that urethane 
might conceivably act by competing with some 
natural amine involved in the biosynthesis of nucleo- 
tides: such a possibility is clearly of interest in 
connexion with the belief of Plentl and Schoenheimer*', 
that since neither purines nor pyrimidines in the diet 
are utilized for the synthesis of nucleoproteins, these 
substances may be built up from smaller molecules 
within the nucleus. The possibility that urethane 
may act by inducing a deviation in purine synthesis 
becomes even more suggestive, at least as a tentative 
hypothesis, in view of the long recognized aberration 
of purine metabolism in leukzmia**, and speculations 
regarding a relationship between leukemia and 
uratosis in subjects carrying a latent tendency to 
gout®*. Here may be mentioned several papers of 
more than forty years ago, which are highly intriguing 
in the present context, and also in view of current 
interest in the significance of nucleoproteins for 
cellular differentiation. Following a description by 
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v. Moraczewski of the metabolism in a case of chronic 
leukemia showing marked nitrogen- and phosphorus. 
retention, White and Gowland Hopkins" carried out 
a similar investigation. They thought it likely that 
when large numbers of new cells are present (for 
example, myelocytes), some of the diminished excre. 
tion of phosphorus is due to retention “to provide for 
the nuclein of the newly formed corpuscles”. Milroy 
and Malcolm*, in a study of excretign in leuks mia, 
and the intracellular ‘nuclein’ metabolism of the 
granular leucocytes, found “more phosphorus being 
taken up than given off by these cells”, but re. 
garded as hypothetical the view that the diminished 
excretion of phosphorus was due to its retention 
for nuclein synthesis in the newly formed cells, 
In a later study of the origin of uric acid, Plimmer, 
Dick and Lieb** quote an observation by Hor. 
baczewski, which they were able to confirm, of 
a relation between the number of leucocytes in the 
blood, and the output of uric acid: it was found (in 
a normal subject) that the uric acid output was high 
when the white cell count was raised, and that 
disappearance of the leucocytes from the blood was 
associated with a fall in the output of uric acid. They 
did not, however, consider purines (arising from the 
white cell nuclei) as the precursors of the uric acid, 
as had been supposed by Horbaczewski. 

It is a further question whether the exceptional 
response of leukzemia to urethane may reflect either a 
special sensitivity of leukzmic cells to inhibition (thus 
Stamer*’ states that the carcinogenic hydrocarbon 
9 : 10-dimethyl-1 : 2-benzanthracene, which has only 
slight retarding action when tested against many 
animal tumours, is in fact capable of eradicating 
transplanted leukzmia in mice : he also finds that the 
leukemic cells are more sensitive to this substance 
than are normal leucocytes), or unusual metabolic 
properties in leucocytes whether normal or malignant : 
here it must be borne in mind that while norma! white 
cells are certainly susceptible to the aetion of ure- 
thane", they are relatively much more refractory 
than are leukemic cells. It was found by Fleisch- 
mann** that when respiration was fully inhibited by 
hydrocyanic acid, the phagocytic and ameeboid 
functions of leucocytes were fully retained, the 
necessary energy being derived from _ glycolysis 
(‘anoxybiotic activity’) ; and Glover et al.**, although 
describing a relation between oxygen consumption of 
leukemic cells and the degree of their maturity, 
believed there is no fundamental difference between 
the metabolism of leukzmic cells and that of normal 
white blood cells. A more recently discovered finding, 
which may be significant, is the presence of abnormal 
amounts of thiamine in leukzmic cells, with contrasts 
between normal and leukemic cells in their meta- 
bolism of pyruvate**. 

Thus much of the information at present available 
is only vaguely suggestive as to possible mechanisms 
through which urethane may produce growth-inhibi- 
tory effects, as manifested most strikingly in its action 
upon leukemic cells. Investigations of the purine 
metabolism in several of the cases reported by 
Paterson et al. have not as yet been sufficient to yield 
any useful data, largely because in none of them was 
the uric acid content of the blood unduly raised 
before treatment. It is, however, a striking circum- 
stance that colchicine, which was earliest employed 
for its action upon gout, then observed to produce 
effects upon the bone marrow*', later found to have 
its remarkable influence on mitosis, and since known 
to have some action in leukemia**, should be imitated 
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by arsenic both in the treatment of leukzemia** and 

in effects on the mitotic cycle**, and now to some 

extent by urethane in leukemia and on cell division. 

It is an important problem whether the primary 

action of urethane is upon the growth mechanism or 

upon differentiation processes—to the extent that 

these are separable. That the latter is more likely is 

indicated from the marked histological and cytolog- 

ical changes in the Walker rat carcinoma which are 

produced by urethane. Although these alterations 

are associated with a moderate degree of inhibition 

of growth, it is certain that a much more intense 

retardation, repeatedly observed in independent 

experiments following administration of many other 

compounds quite unrelated to urethane, is not accom- 

panied by any such marked effects upon cellular 

differentiation. Hence these effects may be regarded 

as due to a characteristic property of urethane, and 

it is perhaps reasonable to suspect that the drug may 

act on growth primarily through the processes of 

maturation, and in leukemia by tending to remedy 

some deficiency in these processes. It is likely that 

more precise information must await the application, 

for this problem, of recent improvements in cytolog- 

ical technique as they affect the study of mitosis and 

differentiation in the cells of the marrow and blood*’. 
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ORIGIN OF THE FIRST EUROPEAN 
POTATOES AND THEIR REACTION 
TO LENGTH OF DAY 


By Dr. J. E. van ver PLANK 


Department of Agriculture, Pretoria 


MONG the consequences of the recent Russian 

expeditions to South America was a revival of 
interest in the origin of the European potato. There 
are two centres from which potatoes might have come : 
the Chiloé region of South Chile, = the Andes at 
tropical latitudes. Bukasov' and his c$-workers chose 
Chile, partly for morphological reasons which by 
themselves were insufficient, but primarily because 
the Chilean potatoes are adapted to long summer 
days, whereas the Andean potatoes are suited to the 
approximately twelve-hour day of the tropics and, as 
a rule, fare badly if grown in Europe during summer. 
But Salaman* pointed out that at the time when 
potatoes were known in Europe the Spanish hold on 
Chile was tenuous, and Magellan had not yet navigated 
the Straits ; it was unlikely either that the Spaniards 
could have acquired the potato in Chile or, if they had, 
that they could have brought it safely over the slow 
route home. On grounds of probability, it was much 
more likely that they took potatoes from Colombia, 
Ecuador, Bolivia or Peru, which had been conquered 
half a century earlier and which were in constant 
touch with Spain. On the question of photoperiodism, 
Hawkes’ suggests in support of this hypothesis first, 
that the first European potatoes may have been long- 
day or day-neutral types, since these occur occasion- 
ally among Andean varieties ; secondly, that if they 
were short-day types, their character might have been 
changed by breeding, as Salaman* suggested earlier ; 
and, thirdly, that if they were short-day types, they 
might not have done too badly at the fairly low 
latitudes of southern Europe, to which they first 
came. 

Thus the Cambridge school, however much it differs 
on the main issue, at least agrees with the Russian in 
assuming that short-day Andean types would have 
been ill-adapted to European conditions, and postu- 
lates that if a short-day reaction existed in the first 
European potatoes, it was something to be removed 
as early as possible. This view is unacceptable ; all 
the evidence which will be presented from various 
sources is entirely consistent in showing that the first 
European potatoes were grown in short days, that 
they were in fact short-day varieties, and that short- 
day varieties persisted not just for a short while but 
for centuries. 

From Salaman’s history of the potato’ one learns 
that the first-known record in Europe is in the account 
books of the Hospital de la Sangre at Seville. In 1573 
and subsequent years, potatoes were bought as part 
of the normal housekeeping, always in the last quarter 
of the year. This Salaman regards as good evidence 
that they were grown in Spain and eaten freshly 
harvested. But it is more than this. It is good 
evidence that they were grown in the short days of 
autumn or early winter ; indeed, if they were grown 
locally, they were almost certainly grown as an 
autumn crop, because the Andalusian summer is far 
too hot for potatoes. When we next hear of the 
continental European potatoes, they are still being 
grown far into the autumn: Clusius', who obtained 
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potatoes in 1588, describes them as ripening at Vienna 
in November. 

As regards climatic evidence, little need be said of 
the other Mediterranean countries to which the potato 
spread at an early date. In them, as in Spain, an 
autumn crop under roughly equinoctial conditions is 
quite possible. Moreover, on Rasumov’s evidence’ 
that 30-40 days’ growth in short days at the start 
will enable a short-day variety to develop tubers as 
if it was under short-day conditions for the rest of 
its life, short-day varieties could have been used 
around the Mediterranean for an early spring crop 
as well. 

More important for this discussion is the climate of 
Ireland, where potatoes first achieved national 
importance in Europe, and of the rest of the British 
Isles and north-western Europe where the Atlantic 
influence prevails. Two features of the climate are 
significant. Seasonal changes of temperature are 
relatively small, so that the autumns are mild, despite 
the northerly latitude, and summer temperatures low 
enough to be about optimal for potatoes; and 
temperatures lag behind the solar seasons, so that 
August is as warm as July, and September, the month 
of the autumn equinox, as warm as June, the month 
of the longest day. The season is both long and late, 
and potatoes can be grown deep into the autumn. 
Modern circumstances may obscure this point to some 
extent, but in the centuries before blight arrived there 
was no real haste to plant early, and potatoes were 
not grown on a large enough scale to make catering 
for an early market or early harvesting before the 
autumn rains soaked the soil—a matter of much 
importance. In 1699, more than a century after 


potatoes came to Britain, Evelyn was still able to 


recommend harvesting in November, while in 1836, a 
few years before blight arrived, Lawson's “‘Agricul- 
turalist’s Manual’’, published in Edinburgh, listed, 
among other varieties, “‘late field potatoes, the foliage 
of which in ordinary seasons does not decay until 
injured by frost and the tubers of which generally 
require to be kept for some time before being fit for 
using to the greatest advantage”, and large late 
prolific sorts for feeding cattle. By Lawson’s time, 
many early varieties had been developed and the 
general pattern of potato farming had changed in 
consequence ; but it is possible that among the late 
varieties were types not very different in behaviour 
from the original European potatoes. Evidence on 
this point is found in the potatoes from Basutoland, 
which will be described later. 

Growth through the autumn would allow short-day 
varieties to be cultivated in north-western Europe, 
but they would probably not behave as modern 
varieties do. Vigorous development of stolons could 
be expected during the long summer days, and the 
setting of the crop would not really start until about 
the end of August, though varieties would vary 
considerably in this respect. Nowadays behaviour of 
this sort would put a variety beyond the pale; but 
this is beside the point, because the fact is that for a 
long time potatoes were wildly stoloniferous and slow 
maturing. For many years Eyrope was without early 
varieties or varieties meeting modern standards for 
stolons. 

In Ireland the climate is intensely maritime ; and 
nowhere in Europe is the climate finer for potatoes. 
What is more to the point, nowhere in northern 
Europe were conditions more favourable to autumn 
growth at a time when blight was absent and large- 
scale cultivation not begun. In the west of England 
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and in Wales the climate is also strongly maritime 
and autumn temperatures mild, and the potato was 
also adopted here at an early date. It is not suggested 
that climate was the only factor involved-—as 
Salaman‘ has pointed out, the enclosure of land in the 
west of Britain favoured the potato while the 
open-field system in the east hindered its cultiv: 
—and all that now concerns us is that, in nort 

as in southern Europe, where the potato 
went, conditions there permitted growth lat« 
autumn. 

As one goes eastward in northern Eurasia, seas: 
changes become greater. At the same time, tempera. 
tures follow the solar seasons more closely and reach 
their peak in July, after which they decline. W 
the summers are cool enough to favour potatoes, frost 
comes early, often before the autumn equinox. In 
these conditions there would be substance in the 
objections which have been raised against short -lay 
varieties, but since potatoes.were scarcely known in 
north-eastern Europe until about two centuries after 
they came to Spain and Britain, the objection is not 
material. 

The points we have considered are circumstant 
evidence that the first potatoes were short-day typ 
More direct evidence is given by the potatoes 
Basutoland, which can be regarded as relics of ¢] 
potato as it existed in Europe before blight wiped o 
most old varieties and started a spell of breedi 
which gave us potatoes as we know them to-day. 
Documentary evidence of their introduction is avail- 
able: the Rev. E. Casalis described in his autobio- 
graphy’ how in 1833 he went as the first missionary 
to the Basuto, then a young tribe miles away from 
white civilization. In the same year he went back to 
Phillipolis and returned to Basutoland with seed 
potatoes which were multiplied and distributed. As 
the Basuto nation grew, it carried its potatoes with it 
among the mountains. But the potato was never 
more than a minor article of food, and the Basuto 
seem to have had just enough interest in the crop to 
preserve it (largely by tending ground-keepers) 
without troubling to improve the varieties or intro- 
duce new ones; and although Up-to-Date has been 
grown all around Basutoland for fifty-odd years, it 
was not seen once in a ‘native’ condition during a 
fairly extensive survey, although it is common in 
traders’ gardens and the like. At least a dozen 
varieties have survived (most of which have been 
added to the Empire Potato Collection at Cambridge), 
all of them showing primitive characters like deep 
eyes or long stolons. There seems to be little doubt 
of their European origin. Historically, the eastern 
Cape Colony, where there was a flourishing potato 
industry in the 1830’s and of which Phillipolis was a 
missionaries’ outpost, had close contacts with Europe. 
Morphologically, the varieties have strong affinities 
with the European potato ; they would not have been 
out of place among the varieties which were described 
in Europe early last century and which we know from 
contemporary records to have been numberless*. 
Where they differ from the few survivors of that 
period now still grown in Europe is that the Basuto, 
with their general indifference to the potato as a food, 
have kept the poor varieties as well as the good, 
whereas the European has long since discarded the 
poor, which, to judge by the literature of 100-150 
years ago, were far too common. 

What concerns us here is the short-day reaction of 
many of the Basutoland varieties. Although the 
latitude is only 30° S. (which is lower than that of 
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southern Europe), the summer days seem too long 
for some varieties which develop a mass of stolons 
but few tubers before the autumn. In the middle of 
February, about five weeks before the autumn 
equinox, one variety (No. 167) was apparently without 
tubers at all, although the plants had obviously been 
flowering a long time; to get specimens, it was 
necessary to remove an old sett and re-plant it in 
Pretoria, where tubers were rapidly formed in winter. 
Another variety, grown at the Quthing Experiment 
Station, was also without tubers at that time, although 
the plants were months old and had a great bulk of 
stolons ; two plants were marked, and from them the 
agricultural and livestock officer was able to send 
about 6 Ib. of tubers, all of which must have developed 
before frost came at the end of April. Several other 
varieties were not quite so late, but nevertheless 
had only small immature tubers at the end of the 
long stolons at the middle of February. Three of 
them—Nos. 148, 158 and 164—were grown in 
Pretoria (latitude 26° S.) during winter, with non- 
luminous heaters to protect them against light 
frost. They grew without long stolons and yielded 
respectively 2-5, 5 and 6 times. as much as when 
the days were lengthened to 18 hours with electric 
light. 

The Basutoland potatoes show that a short-day 
reaction existed in the domestic potato down into the 
nineteenth century. This reaction may still persist 
to the present day in European maincrop or late 
varieties. Tincker® found it in the variety King 
Edward; and experiments in Pretoria, in which 


normal winter days were compared with days length- 
ened to eighteen hours by artificial light, showed that 
Up-to-Date and Kerr’s Pink yielded slightly better 
when grown to maturity under the short-day condi- 


tions, though they were not far off day-neutral and 
showed nothing of that great delay in forming tubers 
in long days which is characteristic of many Andean 
and Basutoland varieties. These three varieties seem 
to be the only three European maincrop varieties, as 
distinct from earlier varieties, which have been 
tested, and there is no reason for believing they are 
atypical. 

The Chilean varieties are generally regarded as 
having a long-day reaction, and the evidence of 
photoperiodism, far from supporting the view that 
the European potatoes came from Chile, is strongly 
against it. This position will not be altered even if, 
as seems likely, further work shows that late-maturing 
varieties from Chile have a nearly day-neutral rather 
than a long-day reaction. 

A point of nomenclature remains. The name 
Solanum tuberosum was given to the European potato 
by Bauhin in 1596 and retained by Linnzus. 
Recently Juzepezuk and Bukasov grouped the 
Andean tetraploid varieties in a new species, S. 
andigenum. Hawkes’, although supporting Salaman’s 
theory that the European potato came from the 
Andes, kept the name S. andigenum on grounds of 
convenience. But since S. andigenum was separated 
from S. tuberosum largely because the Andean pota- 
toes have a short-day reaction and since, on the 
evidence given here, the European varieties known to 
Bauhin and many of those known to Linnzus must 
also have had this reaction, this seems to be carrying 
convenience too far. No doubt keeping the name 8S. 
andigenum helped Hawkes to make his account of the 
Imperial Agricultural Bureaux potato collecting 
expeditions as lucid as it is, but those of us with no 
arduous task of compilation might well use the name 
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S. tuberosum, whether it be for Peruvian varieties or 

Polish, Andean varieties or European, and leave it at 

that. 

* Bukasov, 8. M., Suppl. 58 Bull. Appl. Bot. Leningrad, pp. 192 (1933), 
quoted by Salaman, Hawkes and others. 

*Salaman, R. N., J. Roy. Hort. Soc., €2, 61, 112, 153, 258 (1987). 

* Hawkes, J. G., “Potato Collecting Expeditions in Mexico and South 
America”. Imp. Bur. of Plant Breeding and Genetics, 142 (1944). 

* Clusius, C., ““Rariorum plantarum Historia” (Antwerp, 1601). 

* Quoted by Hackbarth, J. Ziéchter, 7, 95 (1935). 

* Salaman, R. N., New Biol., 1, 9 (1945). 

’ Casalis, E., ““My Life in Basutoland”. English trans. by Brierley. 
Religious Tract Soc. (London, 1889). 

* For example, see Loudon,'J. C., “Encyclopedia of Gardening”, p. 829 
(London, 1835). 

* Tincker, M. A. H., Ann. Bot., 39, 721 (1925). 


OBITUARIES 
Prof. A. E. Dixon 


An Act of Parliament to endow new “Colleges for 
the Advancement of Learning in Ireland’’ was passed 
in 1845. In a few years, university colleges were 
established at Belfast, Cork and Galway, and in 1849 
the first professor of chemistry of the Queen’s 
University of Ireland at Cork, Dr. John Blyth, was 
appointed. He was followed in 1873 by Prof. Maxwell 
Simpson, and in October 1891 by Dr. A. E. Dixon. 
A new charter in 1908 changed the status of the 
College to that of a constituent college of the National 
University of Ireland, and Dixon retained his pro- 
fessorship. In 1925, after thirty-three years service, 
he became emeritus professor, a title which he 
retained until his death on March 3, 1946. A period 
of practically a century is covered by these three 
chemists. 

Augustus Dixon was born in Belfast in 1860, the 
eldest son of Wakefield H. Dixon. He received his 
early education at the Royal Belfast Academical 
Institute and went to Trinity College, Dublin, in his 
twentieth year. In 1882 he entered for the honours 
course in experimental science and qualified in 1885 
with a T.C.D. Senior Moderatorship and a gold medal 
in experimental science. At this period there was an 
active chemical school in Trinity directed by Prof. 
Emerson Reynolds; Dixon soon came under its 
influence and decided to make chemistry his pro- 
fession. On the advice of Reynolds he followed the 
procedure very prevalent at this period and entered 
for a medical degree before specializing in chemistry. 
He obtained the Ekenhead Scholarship in Experi- 
mental Science and also a medical scholarship. 
During his medical course he kept in close touch with 
chemical research. Immediately after obtaining his 
M.D. degree, he went to the University of Berlin for 
a year and received a thorough"training under Prof. 
A. W. Hofmann. In 1887 he became assistant lec- 
turer in Trinity College, Dublin, and in the following 
year_was appointed professor of chemistry in Queen’s 
College, Galway, and served there until his transfer 
to Cork in 1891. It is of interest to note that he had 
direct association with four chemical schools in 
Ireland: Belfast, Dublin, Galway and Cork. 

Dixon’s first research, published in 1888 in the 
Transactions of the Chemical Society, was on the 
action of the isothiocyariates on the aldehyde 
ammonias. For a period of more than thirty-five 
years he investigated the chemistry of thiourea and 
related sulphur compounds. His record of some fifty 
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papers in the Transactions and Proceedings of the 
Chemical Society, mostly in his name alone, shows a 
fine, comprehensive record of systematic and accurate 
work on an important branch of organic chemistry— 
a branch now becoming increasingly important in 
connexion with the chemistry of plastics and drugs. 

On a few occasions, Dixon, to confirm certain 
theories of his, had recourse to physico-chemical 
methods. He was an expert at mechanical operations 
and a first-rate glass manipulator. Further, he col- 
laborated with Prof. Hartog on the chemical aspect 
of certain biological problems. In these activities 
also he was a master of his subject. Apart from 
his research ability, he was an excellent and stimu- 
lating lecturer; he followed the Hofmann tradition 
of showing many elaborate experiments in his under- 
graduate classes. He also took a keen interest in the 
erection of new chemical laboratories in University 
College, Cork, and was responsible for many novel 
ideas in their design and equipment. 

Prof. Dixon was of a retiring disposition, and only 
his intimate friends were aware of his very active 
scientific life. He served for five years on the Council 
of the Chemical Society, London. He was also a 
member of a special research committee of the 
Royal Society. His hobby was photography, in 
which he was an expert, and he was one of the 
founders of the Cork Photographic Society. He was 
president of the Society until his departure to Sidcup, 
Kent, on retirement in 1924. 

Dixon married Miss Nina Haughton, of Dublin, in 
1888, and his two sons graduated at University 
College, Cork: Wilfred (who died soon after gradu- 
ation) in medicine, and Emerson in engineering. He 
is survived by his widow, one son and a married 
daughter. JOSEPH REILLY. 


Dr. J. D. Rolleston 


By the death on March 13, at the age of seventy- 
three, of Dr. J. D. Rolleston, British medicine has 
lost a man who had an international reputation for 
his work on the clinical aspects of the infectious 
diseases, and in the field of the history of medicine. 
His friends had for some time noticed a gradual 
decline in his physical powers, and his death took 
place as the termination of a short illness. 

John Davy Rolleston was the son of Dr. George 
Rolleston, Linacre professor of anatomy and 
physiology at Oxford. There ‘J. D.’ was born in 1873, 
and he was thus junior by eleven years to his brother 
Humphry, later destined to become the regius pro- 
fessor of physic at Cambridge, and president of the 
Royal College of Physicians. J. D. Rolleston was a 
classical scholar both of Marlborough and of Brazenose 
College, Oxford. His medical training was obtained 
at Charing Cross Hospital between 1895 and his 
qualification in 1900. He graduated M.D. (Oxon.) in 
1904. 

Rolleston spent practically the whole of his pro- 
fessional life as a specialist in the acute infectious 
diseases. Between 1902 and 1930 he served in three 
of the hospitals of the Metropolitan Asylums Board. 
Possibly his most intensive period of literary activity 
in the clinical field was reached while he was senior 
assistant medical officer of the Grove Fever Hospital. 
In 1926 he became medical superintendent of the 
Western Fever Hospital at Fulham, and he retained 
this position after the M.A.B. hospitals were trans- 
ferred to the London County Council, and until his 
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retirement in 1938. He was an able hospital admin. 
istrator and a clinician of great skill, whose interests 
and knowledge extended widely beyond the domain 
of the specific fevers. 

It was in the field of medical literature that 
Rolleston’s name became widely known in many 
countries. In 1925 he produced his exhaustive text. 
book on the “‘Acute Infectious Diseases”’, and ot|ier 
editions followed in 1929 and in 1940. At the time 
of his death he was working on a fourth edition, 
This book summarized the literature as few similar 
books have ever done, and the first-hand nature of 
most of the book is indicated by the fact that he 
quotes nearly ninety papers by himself alone on the 
various diseases. In the clinical field Rolleston also 
contributed freely to various abstracting journals, 
to the Medical Annual, and to the British Encyclo. 
pedia of Medical Practice ; and he edited the British 
Journal of Children’s Diseases during 1910-44. 

Dr. Rolleston was also well known for his writings 
on the history of medicine. He was president of the 
Section of the History of Medicine of the Royal 
Society of Medicine, and in 1935-36 he delivered the 
Fitzpatrick Lectures before the Royal College of 
Physicians. These lectures were eventually published 
as “The History of the Acute Exanthemata”. He 
was an honorary member of the Royal Rumanian 
Society for the History of Medicine and a member 
of the Société Frangaise de l’Histoire de la Médecine. 
In 1922 he was general secretary of the International 
Congress of the History of Medicine which was held 
in London, and in 1925 he was vice-president of 
honour of the Geneva Congress. He was interested 
in several languages, and in French literature he was 
especially proficient. He was a life-long student of 
Voltaire, and he had published papers on the French 
philosopher. 

Dr. Rolleston was a member of the council of 
the Society for the Study of Inebriety, and he 
did much important work in this field. During 
his later years he devoted a great deal of atten- 
tion to the relations between folk-lore and medicine, 
and he was also a member of council of the Folk-lore 
Society. He had for long been a’ corresponding 
member of the Société de Pédiatrie de Paris. He 
had for many years been associated with the Royal 
Society of Medicine, and at one time or another he 
was president of four sections—history, children, 
epidemiology and State medicine and clinical— 
which possibly constitutes a record. After his retire- 
ment in 1938 he contributed to the journals 
no fewer than twenty articles on folk-lore and 
literary subjects. He had served as honorary librarian 
of the Royal Society of Medicine, and as representa- 
tive of the Royal College of Physicians on the com- 
mittee of management of the Chelsea Physic Garden. 

Dr. Rolleston is survived by his widow, a son and 
a daughter. E. ASHWORTH UNDERWOOD. 


Dr. W. J. C. Orr, who died on March 13, held 
an I.C.I. Fellowship in Chemistry at the University of 
Glasgow, having taken up this post in October last 


year. Previously he had held a research post with 
the British Rubber Research Association, and had 
worked in the Universities of Cambridge and Edin- 
burgh. He was well known for his work in physical 
chemistry, especially on reactions involving isotopes, 
thermodynamics generally, and bond energies, on 
which subjects he had published a large number of 


papers. 
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NEWS and VIEWS 


Prof. F. Wood Jones, F.R.S. 


Pror. FREDERIC Woop JONES retired from the 
chair of anatomy in the University of Manchester 
last December. Manchester has had the good fortune 
to house two pre-eminent anatomists of the century, 
the late Sir Grafton Elliot Smith (1909-19) and F. 
Wood Jones (1938-45). The former left Manchester 
for University College, London ; and the latter has 
been appointed to the new Sir William H. Collins 


chair of anatomy at the Royal College of 
Surgeons. The Royal College is fortunate in 
obtaining the services of so travelled and so 


distinguished a follower of John Hunter to restore 
the Hunterian Collection which suffered so severely 
in the air raids on London. Moreover, Prof. 
Wood Jones maintains the broad biological interests 
which characterized John Hunter, to whom the 
animal and vegetable world were kin. As a traveller 
and scientific missionary he stands unique. He has 
taught in several London schools as well as at Man- 
chester, and has held chairs in London, Adelaide, 
Hawaii, Pekin, Melbourne and Manchester. He has 
written classics in biology and anatomy. Every 
medical student knows his books on “The Hand” 
and “The Foot”’, and every biologist knows his ““Mam- 
mals of South Australia”. His association with 
Elliot Smith produced the ‘Archological Survey 
of Nubia”. Of reeent years a stream of philosophical 
essays has come from his facile pen, and he has 
done much to keep the fundamental biological 
studies of John Hunter, Richard Owen and Lamarck 
before scientific workers. 


Prof. N. D. Zelinskii 


On February 6, 1946, Nicholas D. Zelinskii, the 
most prominent chemist of the U.S.S.R., celebrated 
his eighty-fifth birthday. The following notes on his 
life are based on material sent by Prof. D. Rodionov. 
More than sixty years of original chemical work 
has made Zelinskii’s name known and famous 
throughout the world. He was the first in Russia to 
emphasize the importance of the study of stereo- 
chemical problems, and he has made a personal 
contribution by his interesting investigations of 
stereoisomeric phenomena in the series of the sat- 
urated carbon compounds. In 1895 he began his 
classical syntheses of cycloparaffins, and discovered 
that naphtha of Russian origin is characterized by 
the presence of these compounds. This discovery 
opened a wide field to his numerous pupils and to 
other chemists, in the study of the natural naph- 
thenes. Since that time, Zelinskii has continued to 
interest himself in this subject, and after leaving the 
chair of organic chemistry in the University of 
Moscow, he was instrumental in establishing a new 
chair devoted to cognate studies. He has made 
many important investigations with collaborators on 
the pyrolysis of naphthenes to aromatic compounds, 
on naphthabenzination, on the synthetic preparation 
of high-grade petrol, on catalytic processes for the 
improvement of the iso-octane number and on many 
other similar topics. 

In 1911, Zelinskii began his work on catalytic 
hydrogenation and dehydrogenation and on hetero- 
geneous catalysis. These studies were the starting 
point of a large number of later investigations by 
himself and his pupils in the field of organic catalysis. 
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In the U.S.S.R. he was the first to form a great school 
devoted to the development of organic catalysis. He 
and his collaborators have also made a series of 
theoretical studies of the subject of great practical 
importance. His work on contact phenomena in 
relation to the chemical transformations of hydro- 
carbons, for example, on the transformation of six- 
membered rings into five-membered and on the 
cyclization of paraffins, must be mentioned in this 
connexion. His general method for the preparation 
of «-amino-acids and his original modifications of the 
methods of protein hydrolysis are of great interest. 
During the War of 1914-18 he devoted much effort 
to the iniprovement of the gas-mask; he was the 
first to propose active wood-charcoal for this purpose. 
This work led to further investigations on absorption 
in general and has been developed in the schools of his 
pupils and friends, Prof. N. A. Shilov and Academician 
M. M. Dubinin. 

In spite of his age, Zelinskii is still very active. It 
may be sufficient to note that last year he made two 
interesting reports: (1) on the role of the Academy 
of Science in the historical development of organic 
chemistry, and (2) on the chemical investigations of 
Pasteur ; and in January of this year he presented a 
paper on the nature of chemical organisation on the 
growth of the extremities of the axolotl. Zelinskii is 
the president of the Russian Society of Naturalists 
and takes a lively interest in the achievements of all 
branches of science. 


U.S. Navy Hydrographic Office: 

Oceanography 

THE U.S. Navy Hydrographic Office has established 
a Division of Oceanography to provide for increased 
responsibilities in oceanography recently assigned to 
the Office by the Secretary of the Navy. Experience 
during the War indicated that oceanographic know- 
ledge has now been extended to the limit in its 
practical application, and new techniques have 
opened up many possibilities of further fundamental 
investigations. By expanding its oceanographic 
work, the U.S. Hydrographic Office will be continuing 
its tradition of service to the mariner and will afford 
other agencies facilities for co-ordination of oceano- 
graphic observations and research. The Hydrographer 
intends to maintain a central oceanographic library, 
central files of oceanographic data (to be published 
in a special bulletin), and a bibliographic service, 
and to provide charts and manuals utilizing the 
results of the most recent research. In carrying out 
this work, the Hydrographic Office will not only 
make use of the services of its own personnel in the 
newly established Division of Oceanography, but also 
will give financial support to oceanographic institu- 
tions to permit them to expand their facilities for 
basic research of interest to the U.S. Navy and other 
Government agencies. In addition to publications 
of immediate practical use to mariners, the Hydro- 
grapher proposes to publish a series of technical 
studies which will be of interest to those working 
in applied oceanography as well as to personnel at 
research institutions in the United States and abroad. 
An advisory committee consisting of representatives 
of the U.S. Navy and other Government bodies is 
being formed to advise the Hydrographer concerning 
oceanographic problems of special interest to those 
represented, and to assist in co-ordinating govern- 
ment research in the United States in ocean- 
ography. 


Division of 





























508 


Pan-African Congress on Prehistory 


Tue Government of Kenya has agreed that a Pan- 
African Congress on Prehistory (Archeology) shall 
be convened in Nairobi, Kenya Colony, during 
January 11-February 1, 1947. The Congress will be 
concerned with the prehistory of the African con- 
tinent, and the discussions will also include relevant 
subjects, such as those aspects of paleontology which 
intimately concern prehistory, climatic changes and 
quaternary geology in relation to prehistory. It 
is proposed that the Congress should be divided 
into two parts. The first three and a half days will 
be devoted to discussions upon problems of a general 
nature, including the following: terminology for the 
various pluvial periods and post-pluvial phases of 
the Pleistocene; terminology for the stone-age 
cultures in Africa ; definitions of the words ‘Pliocene’ 
and ‘Pleistocene’ with the view of reaching an agreed 
definition throughout the African continent; co- 
operation in respect of research programmes in pre- 
history and allied subjects in the various African 
territories ; protection of prehistoric sites and of 
other sites of connected interest ; control of excava- 
tions ; future of research into prehistory and allied 
subjects in African territories. The second part of the 
Congress will be devoted to the reading of papers and 
to discussions upon discoveries made in the field of 
prehistory since 1939, and more particularly to such 
discoveries as have had little publicity outside the 
territories in which they were made, owing to war- 
time conditions. Excursions to sites in East Africa 
are planned to take place both during the days 
immediately preceding the Congress and also during 
the week following the Congress. The former is 
designed to give delegates an opportunity of seeing 
the principal type sections upon which the pluvial 
and post-pluvial climatic changes for Kenya were 
originally based, and also to see some of the more 
important prehistoric sites in the Rift Valley. Dur- 
ing the Congress, there will be an excursion to the 
Olorgesailie prehistoric site, which is being developed 
as a ‘museum on the spot’ to illustrate the evolution 
of the Acheulean culture. It is hoped to obtain 
special air-travel facilities for delegates to the Con- 
gress. All correspondence relating to the Congress 
should be addressed to Dr. L. S. B. Leakey, Organ- 
ising Secretary, P.O. Box 658, Nairobi, Kenya. 


Science and Art of Medicine 


THe appointment of Sir Lionel Whitby to the 
regius chair of physic at Cambridge marks, as Sir 
Lionel himself says in his inaugural lecture (““The 
Science and Art of Medicine.’’ Cambridge University 
Press, 1946. ls. 6d. net), a departure from the tradi- 
tions of this ancient office, which was founded in 
1540. It is, Sir Lionel says, the first time that the 
chair has been held by a man who is primarily 
interested in the scientific rather than the clinical 
aspects of medicine. This may well be ‘‘an instinctive 
recognition of the importance of the scientific, aspects 
of medicine, not forgetting that science is not all 
factual and itself contains much art’”’. Medicine, too, 
he says later on, is both a science and an art. It will, 
however, never be an exact science, because every 
person who is ill must be approached differently. 
“This, the frequently ridiculed bedside manner . . 
is an art which is inborn and not acquired.” The 
science of medicine is nevertheless necessary ; and 
one of the attractions of the profession is the per- 
sonal and individual character of its practice, which 
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constitutes one of the strongest objections to its 
nationalization and standardization. To-day, we ‘‘do 
not tend” to produce physicians as skilled and 
shrewd in diagnosis as those earlier workers who 
had to rely entirely on their personal observation ; 
and the modern student, with so many scien: ific 
checks at his command, will do well to imitate his 
forbears more closely by “carefully orientating his 
cases before demanding wholesale laboratory work’”’ 

Before the beginning of this century, the medical 
practitioner was skilful in‘ alleviating symptoms, but 
knew little or nothing about the causes of disease, 
From 1890 onwards the treatment of disease in 
relation to its cause rather than the treatment ot its 
symptoms began to be developed. The beginning 
was made in immunology with diphtheria antitoxin, 
Sir Lionel then reviews briefly the immunological 
work of Ehrlich and his later search for specific 
remedies which would kill infecting organisms with. 
out harming the tissues of the body in which they 
cause disease. Examples follow of the use of art and 
imagination in modern chemotherapeutic discovery, 
with a timely warning against the unbridled use of 
the sulphonamides. There are no facts in this lecture 
which will not be familiar to those who have followed 
recent chemotherapeutic work ; but the use which 
the author makes of the facts which he gives is both 
charming and remarkable. 


Biologia Generalis 

Biologia Generalis was founded in 1925 and pub- 
lished in Vienna and New York. Its aim was to 
provide a place for the publication of papers on 
general biology in the wide sense, rather than those 
that fall strictly within the field of either botany or 
zoology. It included border-line topics like aspects 
of physical or bio-chemistry that have application 
to biology or medicine, viruses, genetics, general 
cytology, the history and philosophy of biology and 
various other subjects. Messrs. Springer, of Vienna, 
are now resuming publication of the journal under 
the editorship of Prof. Ludwig von Bertalanffy. The 
editor points out that the War very profoundly 
affected the exchange of scientific knowledge and 
ideas, and that the biologists of Central Europe in 
particular have been practically isolated while it 
lasted. Biologia Generalis is the first biological 
journal to be issued in Austria since the period of 
reconstruction, and the editor appeals to his colleagues 
of the outside world for their help and support in 
re-establishing the international co-operation in 
biology that existed previously. Articles will be 
accepted for publication in English, French, German 
and Italian; the editor’s address is Wien 111/40 
Weissgirberlinde 52. 


British Glaciological Society 

In 1936 the Association for the Study of Snow and 
Ice was formed, the primary object of which was 
“to encourage research on, and stimulate interest in, 
the practical and scientific problems of snow and ice”. 
Since then, the Association has broadened its activ- 
ities. For example, it is the responsible body for 
nominating members of the British group of the 
International Commission of Snow and Glaciers, 
which is one of the commissions of the International 
Association of Hydrology in the International Union 
of Geodesy and Geophysics ; and it is resuming its 
annual survey of snowfall in the British Isles. A 
change in name has now been decided upon, and the 
Association will be known in future as the British 
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Glaciological Society. Meetings are held at about 
three-monthly intervals in London, Cambridge and 
other places, and the papers with their discussions 
are printed and circulated in the Society’s journal, 
which among other features contains a useful glacio- 
logical bibliography. Membership of the Society is 
open to all who have scientific, practical or general 
interest in any aspect of snow and ice study, and is 
by nomination. Further particulars may be obtained 
from the Assistant Secretary, British Glaciological 
Society, temporary address, c/o Royal Geographical 
Society, Kensington Gore, London, S.W.7. 


Scientific Background in China 

RECENT reports of the British Councu, in describing 
the work of its Cultural Scientific Office in Chungking, 
have given some account of the position of science 
in China, and still more factual accounts have 
been given by Dr. J. Needham in Nature (157, 175 ; 
1946, and 156, 496; 1945). In “Chinese Science” 
(London: Pilot Press, Ltd., pp. 80), Dr. Needham 
presents the background and setting in which scien- 
tific work is carried out in China, and the vivid 
contrast of old and new. There is little here to in- 
dicate research actually in progress in China or the 
results so far achieved by Chinese workers; there 
is much to indicate how important will be the future 
contribution from workers imbued with such re- 
sourcefulness and determination to overcome the 
handicaps under which they have been compelled 
to work. Few who read this admirably illustrated 
little volume can doubt that under the organisation 
already established, and which Dr. Needham outlines 
in his preface, Chinese research workers will speedily 
be making unique contributions in fields of their 
own, and that urgent as may be China’s needs for 
equipment and supplies, even now the traffic will 
not be only one way. Four profusely illustrated 
chapters describe the position of scientific and 
educational institutions in Szechuan, in the north- 
west, the south-east and the south-west, and 
if the emphasis is on the workers and conditions 
rather than on the work being done, that may well 
enhance the appeal to the general reader to whom, 
rather than to the man of science, it is obviously 
addressed. 


Mechanism of Orogenesis and Volcanic Activity 

In @ pamphlet dealing with “The West Indies and 
the Mountain Uplift Problem” (privately printed by 
B. T. Ord, Ltd., West Hartlepool, 1945, pp. 25+6 
figs.), Dr. C. T. Trechmann presents a short account 
of the geological structure and history of the West 
Indies, largely based on his own observations ; and 
having found there a puzzling assemblage of pheno- 
mena, such as causes difficulty to geologists from 
time to time, he expresses his disbelief in the various 
hypotheses now on trial and offers alternative sugges- 
tions. Dr. Trechmann’s attempt to account for 
orogenesis and vulcanism, with special reference to 
the West Indies, involves the following fallacious or 
demonstrably untenable ideas: (a) that ocean water 
at considerable depth penetrating unconsolidated or 
fragmentated conglomerates may induce metasom- 
atism and generate heat by exothermic reactions ; 
(6) that the floor of the Bartlett Trough may be 
lowered and that gaseous or magmatic and plastic 
material may be forced inwards and upwards beneath 
Jamaica and Cuba by the pressure due to four miles 
of sea water ; (c) that the upward tidal pull on emerg- 
ent land may be cumulative, so inducing a landward 
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flow of sub-crustal magmatizing gases or liquids and 
thereby still further raising the land and deepening 
the adjacent sea floor. If Dr. Trechmann were able 
to visualize the kind of earth that would have 
resulted from the operation of the above alleged 
processes, he would find it strikingly at variance with 
the real earth with which geologists are concerned. 


Analysis of High-Purity Zinc and Zinc Alloys 

PuysicaL methods of analysis, such as by the use of 
the polarograph or the spectrograph, are particularly 
suited to the determination of minute quantities of 
impurities in zinc and its alloys. A panel was 
appointed in 1941 by the Non-ferrous Industry 
Committee of the British Standards Institution to 
consider recommended methods for the polarographic 
and spectrographic analysis of high purity zinc and 
zine alloys for die casting. The panel found in its 
review of earlier work that, though the spectrograph 
was used in certain laboratories, neither the details 
nor the precision of the technique was sufficiently 
defined to justify the immediate recommendation 
of a spectrographic method ; the use of the polaro- 
graph was observed to be even less developed. The 
panel therefore planned, and had carried out by a 
number of interested organisations, a considerable 
amount of experimental work. An account of these 
investigations has been published under the title 
“‘Polarographic and Spectrographic Analysis of High 
Purity Zinc and Zinc Alloys for Die Casting” (H.M. 
Stationery Office, 1945). Based on this work, recom- 
mended methods have been prepared in order to 
enable comparative information to be collected. The 
recommendations of the panel, “Recommended 
Methods for Polarographic and Spectrographic 
Analysis of High Purity Zinc and Zinc Alloys for Die 
Casting” (British Standard 1225; 1945. Pp. 36. 
2s. net), are intended to be a guide and not a rigor- 
ously binding specification. The methods are effective, 
but, as the fields of analytical chemistry in which 
they lie are rapidly expanding, the Committee does 
not wish to impede development by strict rules. It 
is intended, therefore, to review the position at an 
early date in the light of further experience obtained 
by the use of these methods. 


The National Museum of Wales 

THE progressive activity of all departments of the 
National Museum of Wales is a striking feature of 
the report for the year 1944-45. Most of the material 
removed from the public exhibition galleries has now 
been restored and the reorganisation of certain parts 
of the collections is near completion. In accordance 
with the strong educational policy of the Museum, 
departmental lectures, gallery talks, demonstrations 
and special exhibitions have been provided through- 
out the year. The value of these is amply proved 
by the large attendance of students, teachers, classes 
of school-children and groups of Service men and 
women. Of the several public lectures given outside 
the Museum, mention may be made of a series of 
three given by the Keeper of the Department of Folk 
Culture and Industries to teachers at a Ministry of 
Education course held at Caerleon. 

It is of further interest that the director of the 
Museum, after consultation with the Welsh Depart- 
ment of the Ministry of Education, prepared on 
behalf of the Council and at the request of the 
permanent secretary, a memorandum setting out 
the Museum’s suggestions for a schools service. This 
document comprised: (1) a record and assessment 
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of the Museum’s past and present achievement in this 
field of its work (this part being intended for circula- 
tion to local education authorities and other 
interested bodies), and (2) a full description of (a) the 
requirements envisaged for a comprehensive service, 
and (5) the minimum requirements for an initial trial 
period of five years. A full list of the material 
acquired by the various departments during the year 
is to be found in Appendixes I-III, and Appendix IV 
lists publications by members of the staff. The usual 
list of the publications of the National Museum of 
Wales appears in Appendix VII. 


Agricultural Museums ? 


THe Agricultural History Society (Washington, 
D.C.) was founded in 1919 “to stimulate interest in, 
to promote the study of, and to facilitate research 
and publication on the history of agriculture”. In 
Vol. 19 (July 1945) of the Society’s quarterly journal 
Agricultural History, Herbert A. Kellar has contri- 
buted a paper on “Living Agricultural Museums”, in 
which he shows how much the museum may do to 
promote the aims of the Society. Notable progress 
has been made in the museum idea since 1920, 
particularly as regards the importance attached to 
accuracy, the introduction of motion into the 
exhibits and the recognition of the necessity for an 
appropriate setting for the objects. As an illustration 
of the latter, he"describes a recreated village typical 
of rather more than a century ago that has been set 
up near Springfield, Illinois, where no modern effects 
are allowed to detract from the reality of the scene. 
His conception of a national agricultural museum is 
particularly ambitious, as he envisages an institution 
where not only the historical and social aspects of 
agriculture should be portrayed by means of exhibits, 
but which should also act as headquarters of important 
national farm organisations, and serve as a centre for 
educational activities, with special library and theatre 
attached. Branch museums specializing in matters 
of local interest, such as the Farmers Museum spon- 
sored by the New York Historical Association at 
Cooperstown, are suggested as extensions of the central 
unit. Here exhibits of both indoor and outdoor forms 
of agricultural operations might well be compared 
with those of earlier periods, illustrating, for example, 
the evolution of machinery, transportation, milling, 
tanning or other processes. 


Electricity Supply Legislation in Britain 

A PAPER read in London on February 7 by W. 
Fennell before the Institution of Electrical Engineers 
examines a number of the legal provisions regulating 
the relations and rights as between undertakers and 
consumers of electricity. Suggestions are made as to 
revision which is necessary to promote the further 
expansion of the industry and the maintenance of 
good relations with consumers. Among other matters, 
the author deals with the existing complicated pro- 
visions in the Electric Lighting (Clauses) Act of 1899, 
which intending consumers can follow in any applica- 
tion for a supply of electricity ; with service con- 
nexions ; with charges for supply ; with the author- 
ization of inspection and inquiry ; and with meters. 


Fate of German Ornithologists 

Mrs. Marcaret Nice, the well-known American 
ornithologist, has heard from Dr. Stresemann that 
Dr. Konrad Lorenz, one’of the pioneers in the study 
of behaviour, notably in birds, whose probable death 
was reported in Nature of November 10, 1945, p. 578, 
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is alive. He is a prisoner in Russian hands, in. 
wounded, and employed as a camp physician. The 
same letter also contains news of other German 
ornithologists : Dr. Steinfatt is in Denmark, but will 
shortly be returning to Germany ; Dr. Meise is alive, 
but still in Russian hands. 


Advanced Lectures on Special Librarianship 

Tue Association of Special Libraries and Informa. 
tion Bureaux hopes to organise a course of advanced 
lectures on special librarianship during the period 
May to July 1946, to be given at the London School 
of Hygiene and Tropical Medicine, Keppel Street, 
Gower Street, W.C.1. It is proposed to hold the 
lectures in pairs on a Friday evening and the following 
Saturday morning with a fortnight’s interval be. 
tween each pair. No examination will be held. The 
subjects to be covered will include classification, 
bibliography, special library routine, recording and 
filing of research material, abstracting, the use of 
statistics, documentary reproduction, editorial work 
and the compilation of technical information bull- 
etins. The fee for the whole course (twelve lectures) 
will be £5 5s., but applicants may, if they wish, 
attend six lectures only at a fee of £2 15s. Lecture 
programmes and application forms can be obtained 
from the General Secretary, ASLIB, 52 Bloomsbury 
Street, W.C.1. 


Announcements 

Own the joint recommendation of the presidents of 
the Royal Society and the Institution of Civil 
Engineers, the Council of the Institution of Civil 
Engineers has awarded the James Alfred Ewing 
Medal for 1945 to Prof. R. V. Southwell, rector of 
Imperial College of Science and Technology, London, 
for specially meritorious contributions to the science 
of engineering in the field of research. 


THe Rev. D. O’Connett, S.J., of Riverview 
College Observatory, New South Wales, states in the 
course of a letter that Dr. H. P. Berlage, jun., of the 
Royal Observatory, Batavia, who is well known for 
his work on the origin of the solar system, is now 
in Bandoeng after spending three and a half years 
in a Japanese internment camp in Java. 


A sYMPosIUM arranged by the Road and Building 
Materials Group of the Society of Chemical Industry 
will be held on May 8 at the Royal Institution to 
discuss “Shrinkage and Cracking of Cementive 
Materials”. This symposium has been organised in 
conjunction with the Ministry of Works so that men 
of science working on topics connected with urgent 
problems in the building campaign will have the 
opportunity of making their contribution. There 
will be two sessions: 10.30 a.m. to 12.30 p.m. and 
2.30 p.m. to 5 p.m. 


Tue Scientific Film Association (34 Soho Square, 
London, W.1) has voluntarily undertaken the task 
of preparing a comprehensive and up-to-date cata- 
logue of the films of scientific interest which are 
available for general distribution in Great Britain. 
This work is being published by the Association of 
Special Libraries and Information Bureaux and will be 
ready this month. It contains details of 600 films, 
many of which have been appraised and the majority 
graded. The catalogue is to be sold at five shillings 
per copy to non-members of the Scientific Film 
Association. It is proposed to issue supplements 
from time to time to keep the catalogue up to date. 


' 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
‘No notice ts taken of anonymous communications. 


Chemical Taxonomy 


Tae differences between species of animals and of plants are 
yitimately chemical, and Ford' has shown in butterflies that classifica - 
tion based upon morphology corresponds with chemical differences 
» pigments. The distinction between two species within a genus 
gust be due, in part at least, to differences between their proteins. 
Such differences cannot be shown by ordinary chemical methods, 
but in the case of one protein, namely, hemoglobin, differences have 
sty been found by spectroscopic means between several species 
of the crustacean genus Daphnia’. In this genus it has long been a 
gatter of discussion as to whether the species D. obtusa Kurz is really 
worthy of specific rank or is merely a variety of D. pulex (De Geer). 
scourfield has, however, recently discovered a new, clear-cut morpho- 
logical distinction between the two forms which confirms the specific 
rank of D. obtusa*. In these circumstances it is particularly interesting 
to find that their hemoglobins also differ’. Another such instance of 
spectroscopic evidence in a case of doubtful specificity can now be 
reported . 

" pexides the common British species of the marine polychete genus 
Sahella, namely, S. pavonina Savigny, there is found on our coasts 
an uncommon form known as S. pavonina var. bicoronata Hornell. 
alike the typical S. pavonina, this variety has a crown with its two 
sides unequal in size, although less unequal than in the case of Spiro- 
: 7 mzanii Viviani. The variety bicoronata thus appears at 

to be intermediate between Sabella pavonina and Spirographis 
pallanzanii. The status of the three forms has now been re-examined 
by Bwer*, who concludes that Spirographis is so close morphologically 
to Sabella that it does not merit generic rank. He therefore abolishes 
the former genus. Ewer confirms the status of bicoronata as a variety 

{ Sabella pavonina, not promoting it to a species intermediate between 
5, pavonina and S. spallanzenii ; for this decision he makes use both 
of external and blood vascular characters. 

Twenty years ago, I compared the chlorocruorin absorption spectra 
of Sabella p ina and S. spall: ii, using the Hartridge reversion 
sectroscope, and found them to differ both in the wave-length of 
the axis of the a-band of their oxychlorocruorins and in their span 
that is, the difference between the a-band in the oxy- and carboxy-com- 
pounds)*. It now becomes of interest to obtain the corresponding 
values for the variety bicoronata, in order to see whether they coincide 
vith the values for S. pavonina or are intermediate between those for 
the two Sabella species. I have therefore repeated my measurements 
for 8. pavonina and have obtained new data for var. bicoronata. 
The same spectroscopic precautions were taken as those lately de- 
swribed*, and in addition another most important routine procedure, 
which should then have been mentioned, was always followed. For un- 
known subjective reasons, there are days when the wave-length values 
btained for known absorption bands are higher, or on other days 
ower, than usual, by one or several Angstrém units. Thia unavcidable 
eror can be eliminated by measuring the a-band of the observer's 
wn oxyhemoglobin, using the standard dilution of clear laked blood, 
vith standard illumination and slit openi This measurement is 
made at the beginning and again at the end of each day’s investigation, 

and the excess or deficit from the average value for oxyhemoglobin 
this average being known from numerous previous measurements) 
s added to or subtracted from the values found that day for the 
uknown substances. : 

I find that in var. bicoronata the a-band of oxychlorocruorin has 2 
wave-length 8 A. shorter than in S. pavonina, the value of which is 
061A. Previously, I had found the value for S. spallanzanii to be 
11 A. shorter than for S. pavonina, so that in this respect var. bicoronata 
is nearer S. spallanzanit than S. pavonina. On the other hand, the 
spans of var. bicoronata and S. pavonina turn out to be the same as 
me another, whereas the spans of S. spallanzanii and S. pavonina 

had been found®* to differ by 16 A. The spectroscopic data show, then, 
that as regards one protein at least, var. bicoronata differs from the 
typical S. pavonina and approaches S. spallanzanii. 
H. Mvuwro Fox. 





Bedford College, 
University of London. 
Feb. 5. 


Ford, E. B., Proc. Roy. Ent. Soc. Lond., 16, 65 (1941); 17, 87 (1942) ; 
19, 92 (1944); Trars. Roy. Ent. Soc. Lord., 94, 201 (1944). 
*Fox, H. M., Nature, 156, 475 (1945). 
*Scourfield, D. J., Ann. Mag. Nat. Hist., 9, 202 (1942). 
‘Ewer, D. W., J. Mar. Biol. Assoc. U.K., in the press. 
‘Pox, H. M., Proc. Roy. Soc., B, 98, 199 (1926). 
‘Fox, H. M., Naiwre, 156, 15 (1045). 


An Antibiotic from Spirea aruncus L. 
FOLLOWING the observation’ that a watery extract of leaves and 
flowers of Spirea aruncus L. possesses antibacterial properties, the 
active substance has now been isolated from the plant in crystalline 


form. It has, however, very low activity, preventing the growth of 
Staph. aureus, B. and B. coli in a dilution of only 1 in 4,000, 
and having no effect on Ps. pyocyanea at 1 in 2 i 


: 000. In of its 
low activity, the substance has not been investigated in detail, but 
it is perhaps worth putting on record the following results. 

An aqueous extract was prepared by grinding the fresh leaves and 
flowers with sand and dis water and pressing out the fluid. The 
latter was adjusted to pH 3, boiled and cen . The supernatant 
liquid was extracted with equal volumes of ether, which 
a column 
H about 5-0). The antibiotic was 
ie of the column, from which it was 


were pooled, concentrated by distillation and passed thro 
of acid-washed alumina (final nett 
situated in a band in the mid 
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eluted with phosphate buffer pH 6-5, and afterwards extracted into 
ether. On evaporation of this ethereal extract there remained an 
orange-coloured oil. Extraction of the oil with hot benzene gave a 
solution from which the active substance separated in crystalline form 
on cooling. It was recrystallized by the addition of benzene to its 
solution in chloroform, and formed fine colourless prisms, m.p. 79-80° C. 
[a] > (in water) + 55-8°. 

The results of elementary analysis and molecular weight determ 
ination (Barger method) indicated that the molecular formula of this 
substance was C,,H,,0,. The molecule contained 0-8 C-methyl 
qreupe according to the Kuhn-Roth determination. O-methyl was 
absent. 

In the presence of palladium charcoal catalyst, the substance 
absorbed six atoms of hydrogen. In solution in a mixture of carbon 
tetrachloride and chloroform there was a rapid addition of two atoms 
of bromine. 

A solution of the substance in pyridine gave a weak reddish-brown 
colour with m nitroprusside*. It did not reduce Tollen’s reagent 
at room temperature, but produced an immediate heavy precipitate 
of silver from a solution of ammoniacal silver nitrate containing 
caustic soda’. E 

The active substance was neutral and showed no ketonic properties. 
On treatment with cold alkali, however, by which its antibacterial 
activity was destroyed, one acidic group appeared ; at the same time, 


ketonic properties became detectable, for Brady’s reagent then pre- 
cipita’ an acidic 2-4 dinitrophenythydrazone from the acidified 
solution. 


Some of the properties of this antibiotic suggest that an a-f un- 
saturated lactone ring may be present in ite molecule. 
E. P. ABRAHAM, 
N. G. HEATL®Y. 
R. ROUT. 
Sir William Dunn School of Pathology, E. M. OSBORN. 

University of Oxford. Feb. 19. 

‘Osborn, Brit. J. Exp. Path., 24, 227 (1943). 
* Jacobs and Hoffmann, J. Biol. Chem., 67, 336 (1926). 
* Thiele, Ann., 319, 144 (1901). 


A Light-Sensitive Enzyme in Cow’s Milk 


WHILE during the natural traffic between dam and suckling there 
is no exposure of the milk to daylight, under dairy industrial con- 
ditions there is often very considerable exposure. The effect of day- 
light or sunlight on milk has not received much experimental! atten- 
tion, though Kon and Watson' showed in 1936 that light brought 
about the oxidation of vitamin C in milk. 

In experiments published in 1938*, it was shown that an enzyme 
which hydrolyses tributyrin was present in all samples of fresh cow's 
milk examined. The determination of the lipase activity of milk 
samples was usually carried out immediately they were received from 
the cow-house, particularly since it was observed that, if they were 
kept (in glass bottles) on the laboratory bench for a few hours, variable 
losses of up to 20 per cent of the original lipase activity might be 
incu Whereas these losses showed no clear correlation with 
temperature, they could usually be avoided by storing the milk in 
the ice chest. In expertments done conjointly with the late Dr. E. C. V. 
Mattick just before the War, it appeared highly likely that this effect 
was due to the sensitivity of the lipase to visible light. 

This investigation had to be put on one side owing to war urgencies, 
but it has been taken up again recently, and there is no doubt that 
the lipase (tributyrinase) of cow’s milk is quite sensitive to sunlight. 
Exposure of fresh milk in glass vessels (depth of milk approximately 
1 cm.) to bright summer sunshine for 10 minutes destroys 49 per 
cent of the enzyme (milk at a temperature under 5°C.), while ex- 
posure for 30 min. achieves about 80 per cent destruction. Thirty 
minutes exposure on the laboratory window-sill, but out of direct 
sunlight, may cause 30 per cent destruction of the lipase. 

A source of ultra-violet light will also readily bring about the 
destruction of the enzyme in milk. Half an hour exposure to an 
800-watt (220-volt) quartz mercury vapour lamp at a distance of 
15 cm. destroys three quarters of the pari power of the milk. 
The in tion of a piece of half-inch plate-glass affords little pro- 
tection ; it would appear, therefore, that here again the active wave- 
pe are those in the visible spectrum. This is supported by pre- 
liminary experiments in which milk in a number of glass vessels of 
the same size but covered with ‘Cellophane’ of different colours was 
exposed to sunlight. The destructive power of the transmitted light 
increased in the order: red (low activity), yellow, green, blue, the 
blue light being only a little less active than the full sunlight (through 
glass). Sunlight falling directly on the milk was rather more active 
in destroying the lipase than sunlight through glass. 

If oxygen is removed as thoroughly as possible from milk by boil- 
ing it ealer reduced pressure or by washing oxygen out with a stream 
of pure nitrogen, the destructive effect of subsequent exposure of 
the milk to sunlight is greatly diminished. The addition of 0-1 per 
cent of sodium cyanide also protects - - - not completely) the 
lipase from destruction by direct sunlight. On the other hand, the 
rate of photo-destruction of the enzyme may be markedly increased 
by adding 100 ~gm. of riboflavin to 100 ml. of the milk (cow's milk 
normally contains some 150 wgm. of riboflavin per 100 mil.). This 
recalls the similar sensitizing effect of riboflavin on the photo-oxidation 
of vitamin C*. If milk is exposed for a few minutes to sunlight and 
then kept in the dark, the destruction of lipase continues rapidly at 
first but ceases in about three hours. Nevertheless, fresh milk, added 
to milk in which the lipase has been completely inactivated by light, 
loses none of its activity even on standing for several hours. The 
investigation is being extended. H. D. Kar 


National Institute for Research in Dairying, 
Shinfield, Reading. Jan. 8. 
1 Kon, S. K., and Watson, M. B., Biochem. J., 30, 2273 (1936). 
* Mattick, E. C. V., and Kay, H. D., J. Dairy Res., 9, 58 (1938). 
* Hopkins, F. G., C.R. Trav. Lab. Carlsberg, Ser. chim., 2, 226 (1938). 
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Pyruvic Acid in the Yuice of Onion (Allium Cepda) 


Some years ago, during a search for the presence of redu sub- 
stances in plants, I obtained a positive Simon and Piaux' (nitro- 
prusside) test for pyruvic acid in onion juice. Owing to the intensity 
co reaction it seemed worth while to estimate and identify pyruvic 


Several mature onions (var. Suttons Al) which had been pulled u 
| oe ke L~ thro 
nen. 


pe ta. 
m ethyl acetate, it melted at 213° uncorr. (found (Weller) : 
40-00; H, 2-89; N, 20-80 per cent. C,H,O,N, requires C, 40-30; 


H, 3-00; N, 20°89 per cent). 

Judging from the nit ie test, there is no pyruvic acid in 
the intact onion. It is very rapidly formed from a precursor, or pre- 
cursors, when the onion tissue is wounded (that is, minced or ground 
up in a mortar). This was demonstrated by the following experiment, 
w = was repeated on individual onions several times with the same 
res' 

An onion was and cut in half, one half was quickly placed 
in a mortar under twice its weight by volume of 10 per cent tri- 
chloroacetic acid, and the other half under the same volume of water. 
Both halves were then cut up under the acid and water respectively 
ground up with a little sand, and centrifuged. The same volume of 
acid was then added to the supernatant fluid from the water extract, 
and both made up to the same volume with water. Both were then 
saturated with ammonium sulphate and filtered. The trichloroacetic 
acid extract of half the onion gave a negative test for pyruvic acid, 
while the water extract gave a very strong positive test. 

Cutting and grinding the onions up under 0-5 M sodium fluoride 
does not prevent the formation of pyruvic acid. 


Biochemical] Laboratory, 
Cambridge. 
Jan. 9. 


‘Simon, L. J., and Piaux, L., Bull. Soc. Chim. Biol., 6, 477 (1924). 
* Simon, E., and Neuberg, C., Biochem. Z., 222, 479 (1931). 


E. J. Morgan. 


Inhibitory Effects of the Corpora Cardiaca and of the Corpus 
Allatum in Drosophila 


THe function of the corpora cardiaca in Diptera is, at present, 
obscure. According to unpublished data of M. Thomson (cit. by E. 
Thomsen"), an extract of corpus cardiacum of the blowfly (Calli- 
phora), when injected into blinded shrimps (Leander) with maxim- 
ally expanded chromatophores c:uses a strong contraction of the red 
and black pigment. Whether the corpus cardiacum acts similarly 
on the pigment cells in Diptera is unknown. Two other effects of the 
corpora cardiaca, obtained in transplantation experiments on Droso- 
phila hydei, will be reported here. 

One of the effects of oy corpora cardiaca consists of an 
inhibition of the normal colouring of the puparium, the latter only 
attaining a brown colour instead of the normal red colour character- 
istic for Drosophila hydei. 


3 


Percentage puparium formation 
ad 
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PERCENTAGE DISTRIBUTION OF TIME OF PUPARIUM FORMATION. 
I = control series. Mean = 6-62 + 0-04 days (mn = 119). 
Il = fat body series. Mean = 6-62 + 0-06 days (n = 61). 
Ill = corpora allata series. Mean = 6-75 + 0-06 days (n = 58). 
IV = corpora cardiaca series. Mean=7-51+0-07 days (n=56). 


The second effect is a delay in ——— formation, as shown in the 
a figure. Curves I-IV represent the percentage distribu- 
tion of puparium formation in four different experimental series. Curve 
I, serving as control, shows the time of pu um formation after in- 
jection of Ringer solution, while curve IV was obtained after im- 
plantation of 3-5 pairs of cardiaca taken from 4-days old 
adult females. (For all -— ments, larve aged 2 days 21 hours 
were used as hosts. As the corpora cardiaca are fused with the 
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ganglion hypocerebrale, both tissues were transplanted toy: ther, 
A comparison of the two curves shows that about 40 per cent tn 
controls had formed puparia before the first larva with imp'ante 
cardiaca started pase. one that 90 per cent of the contro 

only 


being 0-04 days, that for the corpora cardiag 
series 7°51 + 0-05 days. The wr that the delay in pu) arign 
formation was a non-specific effect of any adult tissue was ex: lude 
by testing the action of two other organs from adult females. Pu pation 
occurred at the normal time when either the fat body (curve [I) @ 
the corpus allatum (curve III) were implanted into the hosts. 

She aatene of Wie cupets qnstinee o8 the colouring process of 
the puparium and on the of pepactoms formation are indep: ndent 
from each other. This is shown by fact that the corpora ca rdiacg 
of adult females, when implanted into older larve, exert no de'aying 
action on puparium formation, while their inhibition of the co! \uring 
process remains —— 

The fact that no action whatsoever on the time of pupation way 
observed after implantation of corpora allata (curve [1I) is in‘erest. 
ing from two more aspects. First, the absence of any accelerating 
effect on puparium formation a with the view expressed by 
Scharrer and Hadorn* and Vogt’, according to which the pupatiog 
hormone originates only from large cells which form the latera! part 
of the larval ring-gland and which do not belong to the corpus aliatum. 
Secondly, the absence of any delay of puparium formation in Drosophila 
differs from the inhibition of metamo: produced 44 corpora 
allata in other insects. In these, either supernumerary larva! imoults 
were observed or moults intermediate between a larval and a pupal 
(or imaginal) moult. In certain instances, however, the inhibitory 
action was restricted to parts of the skin in the i te neighbour. 
hood of the implanted ra allata‘*. In the present experiments on 
Drosophila, defects in the {maginal skin of the abdomen (the injections 
were made into the larval y cavity at the level of the abdominal 
segments) were observed in 52 per cent (mn = 54) of the hatched flies 
of the corpora allata series. r defects, usually of smaller size, 
were obtained in 5 per cent (mn = 119) of the con in 2 per cent 
(m = 60) of the fat-body series and in 0 per cent (nm = 56) of the corp- 
ora cardiaca series. The defects were characterized by the absence of 
pigment, hairs and a typical cuticle, and extended occasionally over 
several ts. The statistically icant difference between the 

allata experiment and the o three series establishes an 
inhibi effect of implanted corpora allata on the development of 
the | characters in the abdominal! skin at the site of implanta- 
tion. (In other insects, the inhibited areas show larval characters 
instead of imaginal ones. _——— characters might be expected 
when dealing with inhibition of upal moults in Diptera but not 
in the present instance of an inhibition of the imaginal moult, since 
the imaginal skin of Dipters consists of jal ‘imaginal’ cells which 
never form larval structures during development.) If we mr consider 
these actions to be analogous to the restrictive effect of implanted 
corpora allata occasionally observed in other insects, the inhibitory 
effect of the corpus allatum in Diptera would not differ in principle 
from that in other insects. Another indication of an inhibitory action 
of the corpus allatum in Drosophila was previously obtained in a study 
of the imaginal differentiation of the eye disks’. 


MARGUERITE Vo0GrT. 
Hirnforschw nstitut, 
Neustadt |. warzwald. 
Dec, 2. 
* Thomsen, E., Videnskab. Meddel. Dansk Naturhist. Foreng., 1% 
(1942). 
* Scharrer, B., and Hadorn, E., Proc. U.S. Nat. Acad. Sci., 21 (1938 
* Vogt, M., Rouz’s Arch., 142 (1942). 
* Schrader, K., Biol. ., 53 (1938). 
* Vogt, M., Biol. ZLi., 63 (1943). 


Lack of Optomotor Reactions in a White-eyed Mutant of 
Culex molestus 


Tue whi mutant of Culez molestus', recently detected in the 
Department of Entomo in the London School of Hygiene and 
Tropical Medicine, made it possible to repeat experimen performed 
on normal and white-eyed individuals of Drosophil gaster, 
D and (unpublished) D. subobecura ; in these experi- 





. peeudoobscura® . 
ments it was shown that the pigments normally separating the in- 


dividual ommatidia in the compound eye are necessary for the per- 
ception of moving contours and that white-eyed individuals, regardless 
of genetical constitution, do not show optomotor reactions. _ 
Wild-type Culez molestus ws optomotor reactions similar to 
those described for Aedes egypti*, and the methods developed for this 
species can be applied to test the former’s behaviour. However, the 
ler cylinder arrangement for Drosophila* can be 
equally used for the mosquito, the only modification being a different 
container, namely, a flat-bottom vial 14 in. wide and 4 in. long 
which the mosquitoes can fly. When the striped cylinder is set in 
motion, the mosquitoes become agitated, and after a few seconds 
t reactions are observed. The best reactions, namely, 
a of the flying mosquito following the rotation of the cylinder, 
were observed at a speed of about two rotations per second using 4 
pattern of five black stripes in’ rsed with five equally wide white 
stripes (each 36° wide). tures r to those described for sitting 
flies* could also be observed in wild-type uitoes, when sitting on 
or the walls of the vial. None of these reactions 
in the white-eyed mutants. The insects did not 
circle or bend, when the stri pattern 
was set in motion; in fact did not show coy Sep movement 
. It should perhaps be mentioned that they did show photo- 
xis, as the normal mosquitoes do, but in contrast to the white-cyed 
Drosophila, they mostly flew away from strong light. 





vlishes an 
pment of 
implanta- 
sha racters 
expected 
a but not 
yult, since 
plis which 
y consider 
mplanted 
inhibitory 
principle 
Ty action 
n a study 


Voor, 


utant of 


ed in the 
fene and 
erformed 


snogaster, 
e experi- 
z the in- 
the per- 
egardless 


milar to 
1 for this 
ever, the 
can be 
different 
in. long 
is set in 
seconds 
namely, 
cylinder, 
using & 
de white 
yr sitting 
itting on 
reactions 
did not 
| pattern 
ovement 
w photo- 
uite-cyed 


No. 3990 April 20, 1946 


Thus the lack of optomotor reaction in white-eyed meoquitess 

onfirms the conclusion, drawn from the study of the behaviour of 
mutants, that the pigments isola 

tion - are necessary for the pasetn of 

movement. A description of the behaviour of 

white-cyed drones* further s' this conclusion. As reported 

by Gilchrist and Haldane’, white-eyed Culez molestus mate and breed 

mecessfully. fore the conclusion can be drawn—as it can for 

Drosophila melanogaster and D. wa—that at least under 

isboratory conditions mating in this mosquito does not depend on 


the partners seeing each other. 
In D. subobscura this seems necessary’, as this species does not 
breed in the dark and as its white-eyed mutant cannot be bred at 


all in the homozygous condition. 

I want to thank Miss B. M. Gilchrist, of the Department of 
fatomology, the London School of Hygiene and Tropical Medicine, 
for allowing me to use her material. ax 

. Katmus. 


ics and Genetics, 





Department of Biometry, Eug 

University College, 
London, 

Gilchrist, B. M., and Haldane, J. B. S., J. Gen., in the press. 

*Kalmus, H., J. Gen., 45, 206 (1943). 

‘Kennedy, T. 8., Proc. Zool. Soc. Lond., A, 108, 221 (1939). 

‘Gaffron, M., Z. —- Physiol., 20. 290 (1934). 

*Michoiloff, A. 8., Z. Ind. Abst. und Vererbungsl., 49, 190 (1931). 


‘Philip, U., Rendel, J. M., Spurway, H., Haldane, J. B. 8., Nature, 
i. 260 (1044). 


Sweat Glands 


Tue following observations on the sweat glands in anima] skins 
wem worth recording. 

Cattle skin. In the course of examining a number of ox-hide sections 
svera) years ago it was noted that the duct of the sweat gland at some 
point came to lie between the arrecor pili muscle and the sebaceous 
gand. This has recently been confirmed in calf-skin (shown in Fig. 1, 
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Fig. 3. (x ¢. 420.) 


from a frozen section stai:°4 with Heidenhain’s hamato: 
which the actual cross-over of the muscle and duct was nea ee 
gland (a) narrows into the duct below the insertion of the muscle into 
the hair follicle (6) and the duct immediately traverses (at (c)) the 
base of the muscle and lies for a short distance between it (d) and the 
sebaceous gland (¢). It follows that conditions, such as cold, which 
stimulate the contraction of the’muscle, with the consequent action of 
——s sebum from the sebaceous gland, will also about con- 
striction of the duct of the sweat gland, so preventing excretion from 


the gland. 

Dog skin. Sweat glands were observed in the butt, should 
belly regions of two mongrel dog skins, which also contained. —- 
large amounts of fat among the corium fibres. The coiled duct (a) 
is shown in Fig. 2 of a frozen section stained with Weigert’s elastin 
settce stained with vohnidine blue; @ indicates cubiec! eatin 
sec stain ne blue; @ indicates 
cell and 6 smooth muscle cells. © cubleal epithelial 

MAR EMPS 
British Leather Manufacturers’ Research Association, - _ 
1-6 Nelson Square, 
London, 8.E.1. 
ic. . 


Reaction of Nucleic Acid to Aceto-carmine 
THE non-stainability of many plant and animal c 


the Feu reagent' after pro 
°C. has recently abe tenn demonstrated 


acid at 

gland chromosomes of Chironomus*. Since the Fe 

Sosto-cnaeine stenene are —_ A for the demons 

a n chromosome, it would be of interest to know w 

acid fy will also cause the c es to behave segatively 

toward the aceto-carmine dye. From the experiments thus conducted 

it was found that in the early period of hydrolysis (generally after 

3-5 min.) the salivary nd chromosomes stained with aceto-carmine 
than those unhydrolysed controls, due ibably to 
other stainable components surroun the chromo- 

somes. This strong stainability was not ——— within minutes 

of hydrolysis. Now, if the duration of hydro exceeded this up; 

limit, a weaker staining capacity of these c osomes toward The 

aceto-carmine dye would result; and finally they might reach a 

stage practically unstainable if +hydrolysis was allowed to continue 

for 25-30 minutes. This means that the staining reaction of salivary 

gland chromosomes toward the aceto-carmine dye after hy 

acid hydrolysis was entirely parallel to that toward F en reagent. 

On the basis of these ry findings, the sta reaction 
of nucleic acid to aceto-carmine has been studied by experiments 
in vitro. A saturated solution of yeast nucleic acid was prepared, 
and into each of two test tubes 4 c.c. of this solution was poured. 
To the first tube 1 c.c. aceto-carmine dye was added ; a red ipitate 
formed almost instantaneously. To the other 1 c.c. 40 per cent 
acetic acid was added (to obtain the analogous acid strength of aceto- 
carmine dye) ; tation was observed. The am pane 
poe by mixing ace rmine and nucleic acid solution was 

insoluble in water and acetic acid but readily soluble in mineral) acids 
—~" as hydrochloric, sulphuric and nitric, giving a clear red 
solution. 

The next point which we investigated was the reaction between some 
proteins and aceto-carmine. Three aqueous pro solutions: 1 per 
cent gelatine, albumin diluted (1 : 3) and saturated casein solution, 
were used for pean. 4 c.c. of each of the above three protein 
solutions were poured into three separate test tubes, and to each of 
them 1 c.c. of aceto-carmine dye was added. In the case of gelatine 
and egg albumin, the resulting mixture was a transparent red solution. 
In the case of casein, we obtained a more or less turbid one; this 
turbidity was not cleared up by the addition of mineral acids. The 
above reaction was repeated with gelatine and albumin solu- 
tions containing nucleic acid. 6 c.c. of the gelatine and 6 c.c. of 
egg albumin solutions respectively were shaken with 2 c.c. of satur- 
ated nucleic acid solution to ensure a thoro mi . These 
mixtures, while turbid in the first instance, were finally all perfectly 
clear solutions. To 4 c.c, each of these mixtures, 1 c.c. of aceto- 
carmine dye was added. Turbid suspensions of fine ipitate 
were obtained. These precipitates, like those formed in the re- 
action between nucleic acid alone and aceto-carmine, were soluble 
in mineral acids. This indicates that the simultaneous presence of 
far like gelatine and albumin, in a reacting mixture does not 
nterfere with the reaction between nucleic acid and aceto-carmine 
dye. 

The staining reaction of chromosome thymo-nucleic acid in situ as 
well as that of yeast nucleic acid in vitro clearly demonstrates that 
nucleic acid has, in general, a strong combining affinity with the dye 
aceto-carmine. The nature of the com: thus formed is unknown, 
but presumably it is combined a salt-like linkage. The non- 
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stainability with this dye of salivary gland chromosomes after pro- 
longed hydrolyais - » peskanly also due to the removal of nucleic roid 


residues during h 
Aceto-carmine is a well-known cytological technique. 
But the differentiation the chromosome is thereby often not so 
good, due to the interference of the stainable components present in 
cytoplasm. 4°Y- our experience, it can be suggested that such . 
be easily overcome through a three-minutes hydrolys 
ic acid at 50-60° C., since most of the nucleic weld 
from L. = eellular components 
other than chromosomes — this mild hydrolysis. 
I wish to acknow indebtedness to Dr. M. Dixon for his 
§o- of a sample of yeas wae leic acid through the Sino-British Science 
ration Office organized by Dr. J. Needham, to whom my sincere 
s are also due. 
J. Cav. 
Department of Biology, 
Nationa! University of Chekiang, 
Meitan, Kweichow. 
Dec. 11 


* Bauer, H., Z. Z mye Anat., 15, 225 (1932). Hillary, B. B., 


Zellf 
Bot. Gaz. ., 101, wy (1939 
* Chu, J., and Pai, "onan ‘155, 482 (1945). 


Abnormal Precipitation of Proteins from Antitoxic Horse 
Plasma in the Presence of Phenolic Compounds 


Most of the work that has been carried out on the effect of phenol 
and similar antiseptics on antitoxic plasma has been summarized by 
Marrack' and deals largely with the destruction of the entitoxin by 
congeentnes normally used for antiseptic purposes (0°3-0°5 per 
cent 
Apart from the Imray patent’, where high concentrations of phenol 
were used as a bactericide, there seems to have been little work carried 
out with antitoxic plasma on the effect of concentrations of anti- 
septics higher than those normally used for ase 

If antitoxic horse plasma is treated with increasing concentrations 
of ammonium sulphate the proteins are normally precipitated in the 
order: fibrin, globulins and albumin. If, however, the precipitation 
is carried out in the presence of 2-0 per cent phenol or 1-0 per cent 
tricresol, the albumin is precipitated by low concentrations of ammon- 
ium sulphate, and its precipitation occurs before the globulins are 
precipitated. This is illustrated by the accompanying curves showing 
the precipitation of antitoxin and protein from antitoxic horse p 
(diphtheria) diluted with: (1) an equal volume of water; (2) an 
equal volume of 2-0 per cent tricresol in water. 

The brown ts normally associated with the albumin are also 
precipitated with it, and we can obtain, by a single precipitation with 
ammonium sulphate, almost colourless solutions of the globulins. 


ose A. Antitexin © 
8. Rein B- 


6 left in solution 
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80 2 320 
Ammonium sulphate (gm./litre) 
Fig. 1. 


4a By . 
Direction of migration 


(1) (2) 
ELECTROPHORETIC DIAGRAMS. DESCENDING (CATHODE) 
EXPOS 


Without tricresol. 2. With tricresol. 


Composition 1 
y-globulin 28-6 per cent 
b- ” 45°9 ” 
21°1 an 
44 me -- 


35-9 per cent 
G1 «. 


a- a 
Albumin 
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The above observations have led to an improved sothed for 
centrating antitoxic sera, since it is possible by a single precipit ston 
with ammonium sulphate to obtain a solution consis almost com. 
pletely of beta and gamma globulins, which have associated wit), them 
a very large pro; of antitoxin. A further pitation with 
ammonium sulphate will separate these bulins from the sol uti 
and the resulting precipitate can be dialysed to give concen tr | 
solutions of the antitoxic globulins. These solutions are consid rably 
lighter in colour than those prepared by the norma! ammoni 
sulphate concentration methods, and they also the valus 
—— of remaining clear over long periods. The yield of ant 
8 approximately the same, but the ol is very slightly gre 
The above electrophoretic analysis shows the marked di 
in composition of the concentrates prepared by the two met 
For this analysis I am indebted to Charlwood. 

Since very much lower concentrations of ammonium sulpha 
necessary in the presence of 1-0 per cent tricresol to precipita 
protein containing no antibody, this method can be ed fi 
——— antibacterial sera, for these antibodies tend to be ass 

ower globulin fractions. It has been found possible t ipply 
this method successfully to sera ya a — the following 
organisms: influenza virus type A; B. > A. pertussis ; 
bacillus of swine erysipelas. 

Other similar compounds = have behaved in a manner com- 
parable with phenol and ortho-, para- and meta-crvsols 
o-chlorphenol and p-chiorphenol. “Turther work is being carried out 
on the above observations. 

For the testing of the antibodies, I am indebted to Mr. A. T. Glenny, 
Dr. C. L. ban go Mr. A. MacIntyre and Mr. H. Proom of the Wellcome 
Physiological Research Laboratories; and to Dr. A. Felix of the 
Medical Research Council. 5 

A. J. Hans. 


Wellcome pee Laboratories, 
y Court, 


beckenham, Kent. 
Jan. 16. 
* Marrack, J. M., “The Chemistry of item and Antibodies” 
(London H.M. Stationery Office, 1938). 
* Brit. Pat. No. 18340/1902. 


Digitalis and Voluntary Muscle 


Tue following interesting observation has been noted during class 
experiments on —T —— dissections, and has been contirmed 
Due to shortages of 


by later e during the War, it 
was decided that fresh frogs be used first for Official method of 
assay of digitalis preparations and then for nerve-muscle experiments. 
Such ——) —s large doses of talis into the ventral lymph 
sac by muscle as seal, and it is known that these 


sublethal by BAR are not readily e 


liminated. 
eel in the effect of temperature on the 
in the normal muscle bath. To 


the pftect on the Trent — it was customary to use 


temperatures of 10°, 20°, 30° and 40° C When the experiments com- 
menced, it soon became ont S that the muscles of these ‘digitalis’ 
animals were not standing up to such temperature variations, and 
lower values had to be ved to obtain class results. § Further 
experiments were therefore carried out to demonstrate the effect of 
the recovery period (that is, the time after injection) on this abnormal 
response. The results, indicated in the accompanying table, although 
performed on a small number of animals, are fairly conclusive. An 
approximately equal number of control frogs (that is, uninjected) 
from the same batches of animals were used to show that the normal 
nerve-muscle preparation survived temperatures of 40°-42° C., with 
a small percentage (less a i per cent) failing to Saoent to tem- 
peratures greater than 40° 


EFFECT OF THE RECOVERY PERIOD ON THE RESPONSE OF THE GASTRO- 
CNEMIUS MUSCLE TO TEMPERATURE. 





| Frog nerve-muscle preparations at 36-39° C 


Not the norma] response Normal response 





Days after 
digitalls injection 





9 





Totals 





More than 50 per cent of ae ees abnormally developed 
rigor; those which either feeble contraction at 
make ‘and b break or no effect on normal and direct muscular stimulation, 
with the same strength of stimulus. Alteration in excitability is thus 
indicated, “digitalis apparently lo the thermal threshold. It 
should be pointed oat there _ =e — Ray hy ~ of yy 
in these experiments, a: t possi survivors abov 
may have had pan ty of the drug. The animals were all injected 
between October and January, but there = no uniformity as to the 
distribution of sex. All other the nerve-muscle 
preparations from ‘digitalis’ frogs at in a | = 


College of the Pharmaceutical Society, F 
Square, 


Jan. 12. 
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Parasitism of Striga sp. on Dolichos Lablab Linn. 


WuILE studying the possibility of germinating the seed of Striga 
hermonthica Benth. by means other than the excretions of the roots 
of gramineous plants it was found that excretions from the roots 
of many leguminous plants would also cause germination. Among 
leguminous plants was Dolichos bean (Dolichos Lablab Linn.). 

Experiments were therefore begun to discover if the growing of 
Dolichos bean in Striga-infested soil would rid the soil of the 
this pest. It was found, however, that Striga hermonthica could 
parasitize the Dolichos bean with a consequent loss of crop. 

In a pot experiment (fifteen replicates) in which Dolichos bean 
was sown in soil with and without Striga seed the results shown in 
Table 1 were obtained. 


TABLE 1. MBAN DRY WEIGHT OF DOLICHOS BEAN. 











Soil type Leaf weight in gm. Root weight in gm. 
Without Striga seed 14°3 1 93 
With Striga seed 8-1 1°75 
Percentage loss due 
to Striga 43°3 9-1 








The difference in leaf weight is very significant: that between root 
weight is not significant. 

A second pot experiment (fifteen replicates) designed as the first 
— except that larger pots were used gave results shown in 
Table 2 


TABLE 2. MEAN DRY WEIGHT OF DOLICHOS BRAN. 
Soil type Leaf weight in gm. | Root weight in gm. | 
Without Striga seed 36-6 9-3 
With Striga seed 13-6 5-3 
Percentage loss due 
to Striga 62-4 43-0 











The difference between leaf weight and root weight in the two 
series is very significant. 

The difference in percentage loss due to Striga in the two experi- 
ments is probably due to the larger pots used in the second experiment, 
and to the fact that the experiments were started at different times 
of the year, the first experiment being sown in December and the 
second in September when better growth of the Dolichos was obtained. 

The Striga plants on the roots of the Dolichos were smail and 
appeared ill-nourished. When the experiments were ended (about 
three months after the sowing date) very few Striga plants had ap- 
peared about 1 cm. above ground, in contrast to the luxurious aerial 
gowth that this parasite makes in that time on Sorghum spp. 

It is hoped shortly to publish the full results of these experiments. 


F. W. ANDREWS. 
Research Division, 
Department of ——- and Forests, 
Sudan Governme: 


n 
Wad Medani, 
ate ae Sudan. 
an. 26. 


Planck’s Radiation Formula Derived without Atomicity 


Iy a recent paper' I expressed the Rast qowes law of temperature 
radiation in a form analogous to the relativity expression of the laws 
of motion, so that the implication of unobservable absolute radiation 
was eliminated. In this expression temperature was measured by 
the rate of reception by a sified instrument of a quantity dn, 
corresponding to what is usually called entropy, time being measured 
on a thermal time-scale in which equal times correspond to equal re- 
ceptions of » by a standard ‘thermal clock’. It then appeared that 
what is usually rded as the ‘absolute entropy’ radiated (that is, 
of 6), which was denoted by do, was invariant under changes of tem- 
perature of the -measuring instrument and thermal clock according 
to transformation equations which were derived. , 

If we now add the postulate, guaranteed by experience, that radia- 
tion is associated with a continuous range of frequencies, its distribu- 
tion among which varies with temperature, it follows that the quantity 
é measured in unit thermal time must be expressed by a function 
fit.) (r is tem ture on posed scale; » fs frequency according 
the thermal] time-scale) which is invariant under the transformation 
referred to, and that this condition may serve to determine the 
function. The condition leads to the relation 


[rvsnas = [nv ts vd, 


where y = 1 + 2/¢,y, = 1 + 1,/¢ in the notation of the paper referred 
%, ¥, corresponding to the temperature of the arbitrary ‘co-ordinate 
system’ to which the transforma is made ; and the solution must 
satisfy this relation, be independent of y,, must not be the product 
of independent functions of y and », and must make the integrals 
finite. The function fiy ; ¥) = As’, corresponding to the Rayleigh- 
= my the ordinary theory, does not meet these conditions. 
0 ve Tunc P 


3/4)dy, 


Avi ye 
exp. By ji/s — }]’ 


NATURE 


515 


corresponding to the Planck formula, does so. I am not able to show 
that this solution is unique, but in view of the rather stringent con- 
ditions to be satisfied it seems likely that it is so. Inte 
equating the result to do we find that Bt — 6-495A., 
constant to be determined by experiment. 

How far the theory can su in deriving results not yet known 
or fulfil its of a new thermodynamics expressed in relativistic 
instead of Newtonian terms remains to be seen. The immediate re- 
action on our understanding of physical conceptions, however, seems 
to me to be of considerable importance. 

The Planck formula, which originally introduced the conception of 
the quantum and in view of which Poincaré, in the words of Jeans* 
“shows definitely and conclusively that the mere fact that the total 
radiation at a finite temperature is finite requires that the ultimate 
motion should be in some way discontinuous”, is now derived with 
no appeal at all to any microscopic or discontinuous conceptions. 
The only tulates are the fourth-power law of radiation, the perfect 
gas equation, the periodic character of radiation, and the relativity 
principle that physical laws should be unaltered by changes having 
no absolute physical criterion. It is the last-named postulate that is 
omitted in the so-called ‘classical’ derivation of the energy-distribution 
law; the omission of the atomic character of radiation is a defect 
only if the atomic character of matter is iously postulated, but so 
far as the phenomenon of black-body radiation is concerned at least, 
the formula can be obtained without postulating any atomicity 
at all. 

A revision of the customary view of the relation between macro- 
scopic and microscopic laws would seem to be called for. The former 
are commonly regarded as the limit to which the latter approximate 
when the number of units concerned is very large, and therefore leas 
fundamentally ‘true’. The suggestion is now obvious that thevmacro- 
scopic and microscopic laws are rather equally valid > ive ex- 
pressions of observed relations, and that, as I have for long main- 
tained on quite general grounds, the principle of indeterminacy, for 
example, is characteristic not of natural phenomena but of the par- 
ticular terms of expression of phenomena which we have hitherto 
found it useful to adopt. 

The result also, I think, confirms the view of time measurement in 
Einstein’s relativity which I have previously put forward’, according 
to which the ‘time dilatation’ would not necessarily characterize the 
readings of an actual clock unless that were an ‘ideal’ one (that is, a 
beam of light travelling along a space-measuri scale), and the 
intimate association of time with space has nothing to do with Nature 
but follows logically from the fact that we have chosen to measure 
time in terms of space measurement. In the new theory we measure 
time in terms of ‘entropy’, and so, in the same sense, time ‘becomes’ 
entropy. The change of frequency of radiation from the same body 
at the same Kelvin temperature, when measured in summer and winter, 
for example, is in the ratio of something like (300/273)* on the thermal 
scale, whereas on the conventional space scale it is nothing at all if 
the body does not move. It is impossible to reconcile this with the 
hypothesis of any ‘absolute’ change on either scale. 

Details of the above work will appear shortly in the Philosophical 
Magazine. 


Imperia! College, 
London, 8.W.7. 
Jan. 8. 
1 Phil. Mag., 35, 499 (1944). 
* “Radiation and the Quantum Theory” (second ed.), 29. 
* Nature, 144, 888 (1939); 146, 391 (1940). 
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Geodesic Form of Schwarzschild’s External Solution 


THE line-clements usually appeari in relativistic cosmological 
studies are particular cases of the esic line-element', 


3 
det = dvt + os E gyteldes, . <I) 
i= j= 
953 = gig (z', x*, x, t), 


obtainable from the most general form by subjecting the co-ordinate 
system to the restrictions’, 


r,=0 «= 1,2,3 . (2) 
and then choosing rt suitably. The conditions (2) imply that 
the world-line (z?, z*, 2°) is a geodesic oom we (3) 


If observers in a gravitational field are required to be on geodesics, 
the form (1) is therefore the most convenient from the observer's 
point of view. A particular case of (1) having spherical symmetry is 





ds? = dt? — eAdp* — pew (d0* + sin*@dp*), . (4) 
where 2 = 2(p,t), u = w(p,T)- 
The most general solution of the form (4) of the field equations, 
Gee * « « «4 %” « 
is given by 
ef = [x(e) + + Fr x(e) | [x<e) + avery” 


er = 


veer’. a 


2 ee 


= [x(e) + 
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where a is an arbitrary constant and z(p) an arbitrary differentiable 
function of p. It is found to be a transform of Schwarzschild’s externa! 


solution : 
t= (1— ™) ae - (1 - ™) "ae - 


r* (d6* + sin*6do*). . 
If we put a = 2m and z(p) = 1, (6) reduces to 


aes = dot — [1 VERT age — 


p*/? 


9 I 
[rss ae  (d0* + sin*6dg*), 


which is connected with (7) through the transformation, 


=e[1s 3 or) 


t=—t— % + 2 Vim( + 5 Vix ae 4 


—— / — 
ph 23a)” — vin 


2m log ——.7 —,- (9) 
(er . . Vim) . + V2m 


tr, being an arbitrary constant. The Jacobian of the transformation is 


8 (r,t) e\t/2 
ie = (°) ee Se ae 


Comparing (7) with (8), we find = the former gives flat space 
when m = 0 or as r —~ ©, while the latte kJ hy OAR 
orasp—. The form (8) requires m to be ‘or (7) one has to 
assume that n is positive. The condition (2) ts fuldilled for (7) only as 
et while it is true everywhere for (8)*. 

aA letailed investigation of the new line-elements (8) will be published 
e Son. 
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A Simple Proof of the Lorentz Transformation 


IT appears that the following proof of the Lorentz transformatiou 
which occurred to me when reratiog a lecture on relativity, is not 
generally known among students of relativity, though I would be 
surprised if it has not been discovered before. 
tz Gaz a and 2 Cy: 2 ft) be two systems of reference in uni- 
form motion with respect to one another. Let the 2- and 2-axis be 
in the direction of motion. Let v be the py J of Z” measured in Z. 
Its value depends on the scales ad in = for the measurement - 
length and time and also on the definition of synchronism u 
= for events in Z. We assume that the scales and the definition at 
Pees wi b S a ae St the velocity of Z measured | 
has the value —?. 
It then follows that the transformation formule are: 
y = ¥, 2 = 2 
ve = fylve)e + fislv) t 
e = fulv)e + farl(v) t 
and that the transformation matrix 


F(v) = Sule) fis(v) 


Su (v) Sa2(v) 
fulfils the postulate 
Fi-—v) = Fey. . (P1) 


let now = ores) be a third system of reference with its 
z-axis parallel to the z-axis and pres along the latter with the 
uniform velocity v as The matrix of the transforma- 
tion Z-— ZI” is then the product tm. F(o’)F(e). If, on the other 
hand, we introduce the intermediate System 2° so that its velocity 
in Z is & and hence the velocity of Z* in > is v, the same transforma- 
tion is given by F(v)F(v’). Hence 
F(v)F(v’) = Flv’)F(v) . . . (P2) 
The two postulates (P1) and (P2) together with the definition of the 
group parameter 2 suffice to evaluate the four functions fa(v). 


By writing down the four a (P1) and hence forming the 
determinant D(—v) = det{F(—») } it is seen that D(—v) = D(v)/D(v) = 


1. Hence 
Div) = det{[F(v)} = 1. ‘ (I) 
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The four equations (P1) then reduce to 
Sful(—v) = fas(v) (2°11) fis(—v) = 
JSu(—v) = —fu(v) (2°21)  fys(—v) = 


of which the first and the last are identical. To these equatic 
adds one, and only one, new functional equation : 


Sis(v)/far(v) = fir(v’ Wharlv’) = invariant = C 
The results so far obtained may be summarized as follows 


Fw Sis (v) Sis(v) ). = ee ' 
(v) Fis(v)/C? fus(—v) Sis(—v) Sislt 
We now make use of the definition of v as the velocity of 

that is, » — 2/t, where z and ¢ are corresponding AF . 

of the point z = 0. Hence from (la): 


v= —f, 2(v)/f, 1(v). . . . . 


Since f,,(e) is an uneven function of v, it follows that f,,(v) is an even 


function : 
Sul—v~) = frle). - (5 
Hence the matrix F(e) reduces to 
D 


1 
Fi) = ful) -(_vig 
(l—eoye, 2. 
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(Ti) 
From (1) we obtain 


ful) = 

From the last formula, or more convincingly from the theorem of 
= of velocities, it is seen that the invariant C is the limiting 
velocity. 

Since the postulates (P1) and (P2) can always be satisfied by » 
suitable choice of the a ee ye it appears that the Lorentz 
transformation has a more cance than seems to be 
widely believed. Indeed. the nly” question left for the experimenter 
to decide is what signals have t imiting velocity C, and what is 
its value in a given system of units. In particular, the Galilean trans. 
formation does not cally contradict the Lorentz transformation 
bat is its degenerated form for C = ©. In order to establish the 

1 Theory of Relativity, no other empirical! fact need be 
an that for any given system of rence the velocity of light 
is the limiting velocity. 


Woolwich | 
London, 8.E.18. Jan. 3. 


ITTa) 


M. D. H. Srravcess. 


A Generalization of Special Relativity Theory 


IN an attempt to treat gravitational and electromagnetic phenomena 
simultaneously within the framework of the special theory of rela- 
tivity, it has been suggested' that the Maxwell-—Lorentz equations may 
be generalized to five dimensions and derivatives with respect to the 
fifth co-ordinate equated to zero. One may similarly generalize to 
five dimensions with special relativistic dynamics of a continuous 
medium, identifying the extra components of the mechanica! stress 
tensor as follows 

TH = cj, Cp, eo, 


where j, p, ¢, denote the current, charge ond rest-mass densities. 
Assuming that this ye tensor may be added to the corre- 
sponding microscopic tensor racteristic of the fleld, it is found that 
associated with a gravito-electromagnetic field there exist charge 
and current densities given by 
o=- HxF — 6B; cp) = —EF; 

where F = — 72, c0 = Q, and Q is the gravitational potential of 
the consequent scalar vitational theory. 

These equations imply that mass and momentum, but not charge, 
may be created from the field at points unoccu by matter, and 
that, although charge may be carried by the field, net charge 
radiated per unit time over a distant boundary by an accelerated 
charge vanishes identically. It also follows that the charge and current 
densities in Maxwell's tions should include pis) and j) respect- 
wely so that in general y are non-zero even in material-free space. 

Not only the rest-mass but also the o—- of a particle are shown 
be functions of the gravitational potential : 


M = Mem exp(Qic); ¢ = tw exp(Qjec*). 
Hence the force between two particles tends to zero as they approach 


each other ———— 
The assumption flat space-time with 


Ox® 

elds a scalar gravitational theory similar to the earlier theory of 

vordstrém* and leaves ro YY account the remarkable successes of 
the general theory of vity. The results to which the above theory 
leads should therefore be treated with caution. Nevertheless, one 
is thus able to formulate a relativistically covariant specia) theory 
from ich the infinite forces of classica] electromagnetic theory ar 
a 

H. C. Corney. 
Department of Physics, 
Universit —_—_, 
an. 8. 


1 Nordstrém, G., Phys. Z., 15, 504 (1914). 
, 388 (1945). 
* Nordstrom, G., Phys. Z., 18, 1126 (1912). 


Corben, H. ( 
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Postulates of Probability 


THE concept of probability has always comprised two ideas: that of 
vy in an ensemble and that of reasonable expectation. Sup- 
pose it is said that in tossing an unbiased coin the probabilities of 
heads and tails are equal. It is implied that the fraction of tosses 
giving heads will be the same as the fraction giving tails in a large 
enough number of tosses. It is implied also that in a single trial there 
is as much reason to expect one result as the other. The choice of 
one or the other of these ideas as the primary meaning of probability 
listinguishes the two main schools of thought in the field. 

Ip some examples of probable inference, however, only the idea of 
reasonable belief is involved. Suppose it is said that one theory of the 
origin of our solar system is more probable than another. It is meant 
that one theory is more entitled to belief than the other, not that our 
solar system originated more often in one way than the other. The 
opinion which derives probability from frequency in an ensemble must 
exclude such inference as this from the theory. The distinction which 
this requires between the cases to be admitted and those to be ex- 
juded will often be very tenuous indeed. 

On the other hand, the theory based upon reasonable expectation 
has offered some difficulty because of the vagueness of this concept. 
Probabilities become calculable in this theory only after the concept 
has been supplemented by a number of axioms. The necessity of an 
axiomatic approach has been forcefully argued by Keynes’, and sets 
of axioms have been stated with clarity by him and by Jeffreys* 
and others. But detached from tae concept of the ensemble these 
rules have an appearance of artifice which has hindered the acceptance 
of this view of probability. The purpose of the present note is to point 
out that more primitive postulates will suffice. It is only necessary 
to make more use than has been done heretofore of the Boolean 
algebra of symbolic logic. 

The first of these more primitive postulates concerns the probability 
that both of two events will occur. Let it be assumed only that this 
probability is determined in some way by the probability of the 
first event in the given circumstances and the probability of the second 
event, given these circumstances and the occurrence of the first event. 
Suppose a bill has been introduced in one house of a bicameral legisla- 
ture. The probability that it will pass both houses involves first of 
all the probability that it will pass the first house. It involves further 
the probability of passage in the second house, passage in the first 
house being assumed. In more general terms, let a, b and c denote 
propositions, a being given as hypothesis. Let e-b denote the joint 
proposition c-and—b and b-a the joint proposition b-and-a. Let bia 
and e-b|a denote the respective probabilities of b and cb on the 
Similarly let c|b-a denote the probability of ¢ on the 

rhe postulate made above is that e-b|a is a function 


frequet 


hypothesis a. 
hypothesis b-a. 
f bia and e| ba. 

It can be shown that, with this postulate, Boolean algebra requires 
that 

Cfie-bja) = fice|ba) f(bja). 

where f is an arbitrary function of a single variable and C is an 
arbitrary constant. Thus far, ef has been identified only 
4s some measure of reasonable belief. If bla is one such measure, 
then f(b| a) is another and may just as well be called the probability. 
It is immaterial whether we use the symbol bia or f/(b\a). For sim- 
plicity we write, therefore, 


(c| ba) (dja). 


Consideration of the case in which ec is the same proposition as b 
lentifies the constant C with the probability of certainty. This is 
onveniently, though not necessarily, given the value unity. 

The second postulate is this: the probability that a proposition is 
false is determined by the probability that it is true. The symbolic 
statement is that ~ bla is a function of bia, where ~ b denotes the 
proposition not—b. Consistency with Boolean algebra now requires 
that 


Cie-bia) = 


(~ bia)" + (bla = 1, 
where m is an arbitrary number. If bja is a measure of reasonable 
belief, so also is (bj a)". We may therefore call (b|a)™ the probability 
w, making a choice which is different only in form, we may let m = 1 
and write 
~ bia + bla = 1 
The application of Boolean algebra to the rules already obtained 
yields others, of which the most important are 


ebla + ~obla = bla and cvblja + c-bja = cla + bla 


where c v b denotes the disjunctive proposition ¢e—or-b. 
A longer discussion, including the mathematica! derivations, is 


won to appear in the American Journal of Physics. 
R. T. Cox. 


Department of Physics, 
Johns Hopkins University, 
Baltimore 18, Maryland. 
Dec. 18. 


‘Keynes, J. M., “A Treatise on Probability” (London, 1929). 


"Jeffreys, H., “Theory of Probability” (Oxford, 1939). 


Large Dispersion in X-ray Spectrography Obtained by Using 
Ground Faces 


Grounp faces of calcite can be used with the view of obtaining 
large dispersion in X-ray spectrography. In a paper published in 
1944', | showed that a face ground parallel to the lattice plane 655 
(Miller’s notation in the primitive lattice) yielded good results. The 
spacing for this plane is 1-032 A. Since then, I have made attempts 
with faces ground parallel to the planes 741 and 10-3-3, for which the 
spacings are 0-716, and 0-533 A. respectively. In the accompanying 
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Molybdenum Ka,a, in the first order. 


reproduction the molybdenum Ka-doublet in the first order is recorded 
for a series of natura! (211 and 310) and ground (655, 741 and 10-3-3) 
faces on calcite from Iceland. The photographs were obtained in a 
vacuum spectrograph of the Siegbahn type with an effective radius of 
18 cm., 2-fold magnification. 

TABLE | 5A 1077 


MoKa, CuKa, ScKa, 
A = 0-708A.| A = 1-537A. | A = 3-025A. 


0-533 A. 
0-716 A. 
655 | 1-032A. 
310 1-532 A. 
211 3-029 A. 


1 
The accompanying table shows the values of 6 for five lattice 
planes of calcite and for three Ka, lines (molybdenum, copper and 
scandium). From these values the calculation of the displacement of a 
line on the film for a change in 4 of AA = 1 X.''. is made by means 
of the formula 


2x i¢o®™ R cm., 


Dpgr 


se a0 
ad) 


where R is the radius of the spectrograph and 6 the reflexion angle. 
G. AMINOFF. 
Mineralogical Department, 
Swedish Museum of Natural History, 
Stockholm. 
Dec oy 


' K. Vetenskapsakad. Ark. Kemi, etc., 18 B, No. 14 (1944). 


Accuracy of Atomic Co-ordinates Derived 
from X-ray Data 


PREVIOUS work’ on this topic led to methods and formule applic- 
able to three-dimensional summation, and it was obviously desi ble 
to extend this to the more limited (and usual) two- and one-dimensional 
cases. This has now been done, and in a paper, to appear in full else- 
where, I have obtained general results valid for the more simple types 
of series. 

Finite summation errors are shown, in a diatomic case, to be of the 
same order whatever the dimensions of the series, provided that the 
resolution is the same in each case; resolution being here defined as 
the distance between atomic peaks in the particular synthesis. 

On the basis of the above treatment, it is shown that if a set of 
observed | F | values is terminated, by real thermal] motion, at reciprocal 
spacing p (= 2sin6); the errors in atomic co-ordinates, dn, are 
given by : 

Sp « | (3 + n)/2, 


where n is the number of dimensions of summation. This relation 
makes possible a comparison of the errors in different structures 
conta: the same type and number of atoms. 

The ‘a: cial temperature factor’ method** of ensuring convergence 
is also examined, and is shown to introduce errors greater than those 
for the elimination of which it is applied; suggestions are made, 
however, as to the Me | in which corrections may be made for these. 

Finally, the effect of experimental errors, in all cases, is redu 
to the simple formula : 


en <0-66 Ae/(NV v,). 


Here Ae is the probable experimental error in the | F | values (c. 0-6"); 
N is the atomic number the atom under consideration ; vn is the 
‘volume’ of the repeat unit for dimensions of summation n; én is 
the mean error in A. of the atomic parameters. In a particular case 
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this leads to errors: ¢«, = 0-027A.: # = 0-O08A.; ¢, = 0-002, A. 
Hence the three dimensional series is seen to be greatly superior in 
this respect. 
A. D. Boorn. 
Nuffield Research Laboratory, 
Birkbeck College, 
London. 
Jan. 14. 


* Booth, Nature, 156, 51 (1945). 

* Booth, Proc. Roy. Soc., in the press. 

* Bragg and West, Phil. Mag., 10, 823 (1930). 
*van Reigen, Physica, 9, 461 (1942). 


Crystal Structure of Sodium Nitroprusside 


Soptcm nitroprusside, Na,Fe(CN),NO.2H,0, crystallizes in the 
bipyramidal class Dy or mmm (di-digenal equatorial or holoaxial) 
of the orthorhombic system. The forms exhibited are the {110} 
primary rhombic prism, the {010} brachy-pinakoid and the {011} 
primary brachy-doma! prism. The crystals are needle-like in habit 
along the c-axis and the unit cell dimensions determined from rotation 
photographs are: 4 = 11-8 A.; 5-52. e= 622A 


b 
Absent spectra indicate two n glides of components (S + >) and 


i) 
¢ + ) and the space group is Djj or Pamn with four molecules per 


unit cell. 
P. W. Cooke. 
Research Station, 
Anglo-Tranian Oi! Co., Ltd., 
Chertsey Road, 
Sunbury-on-Thames. 
Jan. 21. 


Decomposition of Martensitic Stee! Above and Below 300°C. 


Durine the course of an investigation concerning metallurgical 
structures employing both the electron microscope and electron 
diffraction reflexion methods, some interesting, and perhaps important, 
results were obtained with a plain carbon steel. The literature dealing 
with the tempering of martensite at low temperatures generally 
assumes that the decomposition below 300° C. produces a very highly 
dispersed carbide phase’. It was generally concluded that the carbide 
particles are so small and are sufficiently deformed by stresses set up 
-——- | ae apnea that a satisfactory X-ray pattern could not be 
ex ic 

tlectron diffraction reflexion patterns from etched surfaces of a 
plain carbon steel (0-9 per cent C, 0-15 per cent Si) clearly indicate 
that martensite aged at 200° C. produces a fine dispersion of hexagona! 
Fe,N as a reaction product with no trace of Fe,C. Above 300° C., 
the reaction product is found to be Fe,C, as previously concluded 
from X-ray studies. Further, a specimen aged first at 200° C. to pro- 
duce highly dispersed Fe,N will, upon heating at 350° C., become 
transformed to Fe,C. After half an hour at 350° C., the pattern in- 
dicates the presence of both Fe,N and Fe,€. It appears that at 
low temperatures Fe,N is the stable product, while above 300° C., 
Fe,C is the equilibrium product. A nitrogen analysis of the samples 
gave 0-0056 per cent N. 

The data are too meagre for any conclusions as to mechanism, but 
it is of interest to speculate on the decomposition reactions. The 
following sequence of reactions is offered as a possible mechanism. 


Martensite 





> 200°C. 
Fe + Csom. + Neotn. Fe,N + Coon. 


or 
200°C, r 
=, Fe,(CN) + Cgoin. 
Martensite 
eenmente 400°C. 
Fe + Csoin. + Neoin — Fe,C + Noon. 


Fe,N + Crom. 259°C: Fe,C + Noeotn. 





or 
Fe,(CN) + Ceoin S50". Fe,C Neoin 


The determination of specific rates and activation energies is possible 
by means of electron diffraction and will be essential in understanding 
the decomposition. 

The surface preparation of the samples which produced satisfactory 
results was briefly as follows: (1) specimen abraded through 4/0 
metallographic paper ; (2) electrolytically polished ; (3) etched 60-90 
sec. in a solution of 2 per cent hydrochloric acid and 1 per cent ferric 
chloride in methanol ; (4) rinsed in the following sequence of solutions : 
(a) 50 : 50 acetone-methanol plus 0-5 per cent formic acid ; (6) 50: 50 
acetone-methanol ; (c) dry benzene. (5) dried in blast of clean, dry air. 
The surfaces so produced are sufficiently clean to yield good electron 
diffraction patterns and electron microscope pictures. 

The patterns were taken with a camera employing a 75 cm. plate- 
specimen distance and using 40 kV. electrons. Measurements from 
the patterns as compared to X-ray powder results make the identifica- 
tion quite certain. 

The first results indicate that the use of electron diffraction may 
greatly aid in investigating metallurgical transformations where very 
small quantities of the reaction products are concerned. It is hoped 


that a thorough study of the transformations in steel will be made 
by these methods. It appears that thoroughly degassed meta! soulq 
make a suitable starting point for an investigation. 
A fuller account of s work will be published elsewhere 
R. HEIDENREIcH, 
L. STURKEY. 
H. L. Woops. 
Dow Chemical Co., 
Midland, 
Michigan. 
Sept. 6. 
* Barrett, C. S., “Structure of Metals” (McGraw-Hill, New York 
1943), 479. ’ 


Molecular Weight and Polydispersity of Rubber by Diffusion 
Measurements 


THE study of diffusion in solutions of natural rubber (light crepe 
by Lamm’s' method showed that even with a concentration of ()-1 per 
cent the normalized experimental! diffusion curves diverge from t!\ idea! 
Gaussian curve (Fig. 1), being characterized by a marked asymmetry 
and an excess of the maximal! ordinate. It follows from an analysis 
of the experimental curves by the method of moments (up to moments 
of the fourth order) that they belong to Type IV Pearson curves, 
that is, to asymmetrical distribution curves with asymptotic branches, 
The determination of the perturbation multiplier enables us to calculate 
the course of the experimental curves with a fair degree of accuracy 
The physical cause of asymmetry of the diffusion curves is the differ. 
ence in the rate of diffusion to both sides of the interface (of the polymer 
into the solvent and back) due to a marked intermolecular interaction 
in the solution of the polymer at a given concentration. With a de- 
crease of the concentration or of the molecular weight of the dissolved 
substance, the asymmetry of the diffusion curves becomes |ess pro 
nounced. However, this asymmetry does not preclude the computa- 
tion of the average diffusion coefficient D from the standard «ic viation 
of the curve. It can indeed be shown that the probable error «ives not 
exceed 1 per cent. The average value found for natural rubber in 
carbon tetrachloride is D,.° = 0-71 x 10°* cm."/sec. 














12 16 @ 
oOo 


Fig. 1. Gaussian curve (full Fig. 2. Curves for natural 

line); experimental curve rubber (dots) and natural 

(broken line); calculated rubber after therma! de- 
points (dots). struction (crosses) 


The asymmetry of the rubber molecules was calculated from the 
viscosity of rubber solutions by Simha’s equation’. the applicability of 
which for the computation of the ratio (b/a) of even highly asymmetrical 
particles with b/a = 70-00 has been verified experimentally with 
nitrocellulose*. The flexibility of the rubber molecules is here of no 
particular significance, as under the conditions of the experiment the 
forces of flow are below the critical value necessary for the deformation 
of the molecular coil*. Computation shows that for natura! rubber 
(b/a) = 117-120 and (fif.) = 4°35-4°40. By combining the values 
of D and (fif,) by Polson’s method", we find that at a concentration of 
0-116 per cent the molecular weight of natural rubber is M = 830,000. 
Lansing and Kraemer’s figure obtained* by the ultracentrifugation 
method for a 0-05 per cent solution is M is 400,000-435,000. In both 
cases there undoubtedly occurs aggregation in the solution. Extra- 
polation of these results to G = 0 gives M equal to_130,000-150,00), 
which is presumably the true molecular weight of natural rubber 

Figures very close to this were obtained for natural rubber twice 
precipitated from a carbon tetrachloride solution by excess of alcohol, 
namely, D..° = 0-66 x 10°? cm.*/sec.; d/a = 123; ff, = 44 
M = 970,000 (at a concentration 0-135 per cent). After thermal 
destruction of rubber caused by exposure for three hours to 140° in 
air the molecular characteristics changed abruptly: D,.° = 1:6 x 10 
em.*/sec.; bia = 88; fif, = 3°85; M = 103,000 (for a 0°135 per 
cent solution). 

The following are the figures obtained for an industrial specimen 
of divinyl synthetic rubber: D,.° = 2-1 x 10-7 cm.*/sec. ; b/a = 65; 
fify = 3°31; M = 73,000 (for a 0-112 per cent solution) ; the normalized 
diffusion curve has in this case a quite symmetrical character. 

A comparison with the results of calculation of M from Staudinger’s 


equation (Ky, " " = 3 x 10~*) showed that at M ~ 100,000 and 
less this equation gives good agreement with M, whereas with M~ 
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800,000 the figures are several times less. Thus, for natural rubber 
Ms = 193,000 instead of 830,000, but for synthetic rubber Ma, = 
68,000 instead of 73,000. This result is in good agreement with data 
in the literature. 

One can compute, on a model of an elongated ellipsoid, the length 
| = 2b of the particles from the values of M and d/a. For natural 
rubber we obtain in this way / = 3500 A., whereas from the depolar- 
ization of diffuse light | was found to be 3400 A. for the same system 
(0:1 per cent solution of natural rubber in carbon tetrachloride)’. 

Thus it appears that Polson’s method can be applied to linear 
polymers over a wider range than might have been theoretically 

resume d. 

’ All the rubber samples studied are characterized by an appreciable 
excess of the maximal ordinate of the normalized experimenta) diffusion 
curve over the ideal curve (this appears also from Fig. 1), thereby 
indicating polydispersity of these substances. Gralén* suggested a 
convenient method of quantitative estimation of polydispersity as 
characterized by the ratio of the diffusion coefficients D,/D, computed 
from the standard deviation and from the maximal ordinate of the 
diffusion curve. For a monodisperse substance, D, = D, or D,/D, = 1; 
for natural rubber we have found D,/D, = 1-17, after a twofold pre- 
cipitation D,/D, = 1-18, after thermal destruction D,/D, = 1-72, etc. 
Assuming the logarithmic course of the distribution curve, one can, 
after Gralén, calculate from D,/D, complete distribution curves (Fig. 2), 
and thus obtain ‘a more demonstrative picture of polydispersity of 
the substance. Finally, it can be shown that in the general equation 
for asymmetrical particles, M =< -- K/D®, the value of a for natural 
rubber is 1-1 (for nitrocellulose Gralén obtained a 2); whence 
it follows that for linear polymers the change of D follows very 
closely the change in the molecular weight. 

On the whole, the application of the above methods to the rubber- 
like polymers enables one to obtain from the diffusion and viscosity 
measurements a fairly complete molecular characterization of these 
substances. This is particularly significant for laboratories which do 
not possess an ultracentrifuge. 

A full account of this work will be published in the near future in 
Acta physicochim. USSR. 

A. G. PASSYNSKY. 
T. V. GATOVSKAJA. 
Laboratory of Colloid Chemistry, 
Karpov Institute of Physical Chemistry, 
Moscow. 
Oct. 22. 

Lamm, O0., Nowa Acta Reg. Soc. Scient. Uppeal., 10, No. 6 (1937), 

*Simha, R., J. Phys. Chem., 44, 25 (1940). Mehl, J., Oncley, J., and 
Simha, R., Science, 92, 131 (1940). 

‘Campbell, H., and Johnson, P., Trans. Farad. Soc., 40, 221 (1944). 

‘Frenkel, J.. Acta Physicochim., 19, 51 (1944). 

Polson, A., Koll. Z., 88, 51 (1939) 

‘Cited in Davis and Blake, ““The Chemistry and Technology of 
Rubber” (1937), 232. 

’Gehmann and Field, Ind. Eng. Chem., 29, 793 (1937). 

*Gralén, N., Xoll. Z., 96, 188 (1941). 


Mechanism of the Beckmann Rearrangement 


THE recent resurgence of interest in the mechanism of the Beckmann 
change reflects the ye fascination which this subject has for 
chemists. First, Higman' and LeFevre* have suggested that the 
aie ® ao by rotation of the central pair >C=N< through 

° to form (II). 


ab 


Such a mechanism, as Dewar’ has pointed out, is completely at vari- 
ance with the data obtained from careful studies of the rearrangements 
of the picryl ethers and the benzene sulphonyl esters of ketoximes*. 
Secondly, Brodsky and Micluchin’, in some recently available pub- 
lications, have questioned the correctness of the usually accepted view 
of the intramolecular nature of the transformation because the benz- 
anilide formed by the addition of water, containing an excess of the 
heavy isotope O"*, to the product resulting from the rearrangement of 
benzophenone oxime ns ao pentachloride itself contained O"*. 

In any formulation the mechanism of the Beckmann rearrange- 
ment, it has to be remembered that the change involves the migration 

two radicals: (a) the hydrocarbon radical R from carbon to 
nitrogen, and (6) the OH or UX group from nitrogen to carbon. 
Campbell and Kenyon’s elegant demonstration* that the product 
Tesulting from the rearrangement of the oxime of ( +)-a-phenylethy]l- 
ketone, in which the migrating group is linked to the rest of the mole- 
cule by an asymmetric carbon atom, possesses 99-6 per cent of the 
activity of optically pure (—)-aceto-a-phenylethylamine relates to 
Process (a) only, but it proves conclusively that the asymmetric 
migrating group is never kinetically free: electron-sharing between 
it and the remainder of the molecule must be continuous throughout 
the rearrangement. With regard to process (b), there is as yet no 
clear-cut evidence as to the mode of transit of OX from nitrogen to 
carbon ; this may occur by an intramolecular route or by dissociation 
into free ions. Although the data are well interpreted by an intra- 
Molecular migration, there is in the picryl ethers and benzene 
sulphonyl esters no reason to object to the mechanism : 


a0 tr | 
II | + OX 
N-—OX RN 
xO—C—R’ 


—— amide 


| 
R-—N 


nor for the rearrangement by an acid reagent to 


R—C—R’ —C—R’ HO or other 
1 s+— I + HO — 
negative ion 


N-—O RN from solution 


H 
HO—C—R’ OCR’ 


ho —+ 4] 


R-—N RNH. 


Indeed, Chapman’ has found that when a mixture of the homopicry! 
(that is, 2: 4: 6-trinitro-m-cresyl) ether of benzophenone oxime and 
the picryl ether of the oxime of di-p-tolylketone unde rearrange- 
ment on heating the product contains some p-toluoyl-N-homopicry]- 


x / NOD) eMe 
\C,H,.Me(p) ~ 


result of the ionization of OX but, on the other hand, it may 
conceivably be the consequence of exchange in the picryl ethers before 
rearrangement. 

If, however, ionization occurs, it must either occur simultaneously 
with, or after migration of, the group R. It cannot precede it, otherwise 
there would not be such a strict stereochemical determination of the 
products in rearrangements of this kind. 

The new evidence of Brodsky and Micluchin, based on the use of the 
isotope O™, from which it is concluded that the rearrangement is not 
intramolecular, is open to criticism because of the use of phosphorus 
pentachloride. Although its function in the Beckmann rearrangement 
has never been fully worked out, its action on the oxime is presumably 
similar to that on other hydroxy compounds, namely : 


ROH + PCl, ~ RO.PCl, + HCl— RC] + POCI, + HCl. 


p-toluidide, p-Me.C,H,.CO. This may arise as the 


If this be so, then its role in the rearrangement of a ketoxime may be 
formulated as follows : 


R-—C—R’ R—C—R’ 
rl + PCl, —- HCl + il 
N—OH N—O.PCI, 
au) (TV) 
an ester of strong acid 


Beckmann R’—C —0.PCl, 


{} 
change R-N 
(Vv) 


* 
R’—C—OH ‘ 
| R’CO.NH.R 
R—N 
(Vil) (VIII) 


Compound (V) on decomposition can give rise to an oxygen-free 
compound (VI), which will inevitably yield with water enriched with 
the heavy isotope O** an amide (VIII) containing O'*. It is therefore 
clear that although process (6) may well prove in fact to be an inter- 
molecular process, the new data of Brodsky and Micluchin do not by 
— disprove an intramolecular mechanism of the transforma- 
tion. 

From the combined data at present available, it may be concluded 
that the Beckmann change involves: (a) an intramolecular migration 
of the hydrocarbon radical R from carbon to nitrogen, and (d) a sim- 
ultaneous or subsequent transfer of the group OX to the carbon atom 
(with the eventual formation of the amide) which is possibly inter- 
molecular in character. 

BRYNMOR JONES. 

Chemistry Department, 

University, Sheffield, 10. 

Jan. 1. 


be: & n, Nature, 156, 242 (1945). 

* LeFevre, J. Soc. Chem. Ind., 49, 301 (1945). 

* Dewar, Nature, 156, 688 (1945). 

*For summary and references, see Brynmor Jones, Chem. Rev., 35, 
335 (1045). 

* Brodsky and Micluchin, C.R. Acad. Sci. U.S.S.R., 32, 558 (1941). 
J. Chem. Phys., 11, 342 (1943). 

*Campbell and Kenyon, J. Soc. Chem. Ind., 49, 391 (1945), and 
private communication. 

* Chapman, private communication. 
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Activation of Catalysts in Olefin Reactions 


THE observations recorded by Evans e al.’ establish that boron 
trifluoride alone cannot cause the polymerization of iso-butene or 
of di-iso-butene unless some unidentified promoter is present. It is 
the intention of this letter to direct attention to a number of similar 
observations affecting olefin reactions. 

Ethylene is not polymerized by pure aluminium chloride at tem- 
peratures below 50° unless traces of hydrogen chloride or moisture are 
present*. The reaction of olefins with iso-paraffins and with aromatic 
hydrocarbons under the influence of aluminium chloride and certain 
other Inorganic chlorides is promoted by hydrogen chloride*. Similarly, 
boron trifluoride will not catalyse reaction between an olefin and an 
iso-paraffin unless smal] amounts of water or hydrogen fluoride and 
a finely divided metal are present*. 

If hydrogen halide is the common promoter in all these reactions. 
we may assume that its primary action is the same in each. The most 
| ne my suggestion is that olefin acts as a proton acceptor. The 
unction of the catalyst is to cause reaction between a charged olefin 
addendum and the other reactant. This hypothesis has the advantage 
of providing a common explanation of the catalytic action of inorganic 
halides and also of hydrogen fluoride and of sulphuric and phosphoric 
acids in bringing about all the reactions mentioned above. 

W. J. HICKINBOTTOM. 
The University, 
Birmingham, 15. 
* Evans, Holden, Plesch, Polanyi, Skinner and Weinberger, Neture, 
157, 102 (1946). 

* Tpatieff and Grosse, J. Amer. Chem. Soc., 58, 915 (1936). 

* Ipatieff, os ee Reactions at High Pressures and Temperatures’, 
pp. 697, 701. 

* Ipatieff, J. Amer. Chem. Soc., 57, 1616 (1935). 





WE regret to have left unmentioned the facts referred to by Dr. 
Hickinbottom. They may have some bearing on our findings, but it 
is too early to discuss this at length. We may mention, however, that 
the action of titanium chloride (TiCl,) on isobutene at low temperature 
which we found to be induced by traces of water is not affected by 
dry hydrogen chloride. 

M. POLANYI. 

The University, 

Manchester, 1% 





A Dropping Mercury Electrode of Improved Sensitivity 


Lingane and Loveridge' have recently emphasized the desirability 
of using a capillary electrode with drop-time between one and six 
seconds in polarographic work. For a given tube, the drop-time (rt) 
is inversely proportional to the rate of flow of mercury (m), which may 
be increased by altering the height of the mercury reservoir or the 
dimensions of the capillary. The polarographic sensitivity (ip/C) is 
proportional to m*/*t'/*, or, in terms of the rate of increase of surface 
area of the drop a4), to ra “A If the rate of flow of mercury is 
increased sufficiently, the mercury no longer issues from the orifice in 
discrete drops, but in a fine stream. It has been possible, however, 
by constructing a capillary tube with orifice larger than the bore 
higher in the tube, to use an increased rate of flow of mercury without 
simultaneously increasing the drop-time. 

The theoretical equation for the sensitivity of a dropping mercury 
electrode, as given first by Ilkovic*, is 


'D = knDitmrpe |. (I) 
c 


where ip is average diffusion current during life of drop; n is number 
of electrons per mole involved in reduction ; D is diffusion coefficient 
of reducible substance; ¢ is concentration of reducible substance ; 
m is rate of flow of mercury ; t is drop-time. 

Kolthoff and Kahan* have shown that, in decinormal potassium 
chloride solution, the mercury drop just before it, falls is suspended 
from a narrow neck of mercury, and is not attached to the glass of 
the capillary. In considering the relation between drop-time and 
dimensions of the capillary, therefore, we may use Tate's equation 
Mg = 2xr,T, or the modification adapted by Hawkins and Brown‘: 


meg (Pig — Ps) = rel’ . . (2) 
PHg 


where r, is radius of capillary at orifice; 7 is interfacial tension ; 
PHg, Ps are densities of mercury and solution respectively ; ¢ is a function 
of r,/V'" which varies with the ratio of radius of ca ry and radius 


of drop. 

Equation (2) has been tested for the dropping mercury electrode, 
using the experimental data from Maas* and from Muller*, selec 
380 dynes cm.~' for the interfacial tension of mercury in decinorma 
potassium chloride. It will be seen that, for a given capillary im- 
mersed in a given solution at constant temperature, mt is approxim- 
ately constant, and the value «f || is much closer to 2x than has been 
reported for other liquids. 

Data from Maas* 
0-1 NKC1; 25°C. ; 


r= 18-04 
m t mt ra 
mgm./sec. sec. 
1-0 4°13 4°48 5-65 
1-653 2-69 4°45 5-62 
2-221 1-99 4-42 5-58 
2-789 1-59 4°45 5-61 
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Data from Muller* 
0-1 NKNO,; r = 274 
t 


4 


m mt @ 
mgm./sec. sec. 
2-56 2-64 6°76 5-99 
2-19 3-04 6-62 5-87 
1°82 3-66 6-66 5-90 
1-44 4-63 6°67 5-91 
1-06 6-27 6-65 5-90 


Although mercury does not wet glass, the rate of flow from the 
dropping mercury electrode follows Poiseuille’s equation’, provided 
that the pressure is corrected for the back pressure caused by the 
surface tension of the expanded drop, and also the hydrostatic pressure 
when the capillary is immersed in a solution. The kinetic ene 
of the issuing mercury is very small (~ 0-1 per cent of the pm ntl 
energy of the corresponding mass of mercury at the height of th 
reservoir), and may be neglected. 

y _ give! 

= — > 2 

v Syl 
where V is volume of single drop; P is corrected pressure: ni 
viscosity coefficient of mercury ; f- is radius of capillary; | is length 
of capillary (if of uniform bore). 

From equations (2) and (3) we have 


Pr, P , 
a; ger = rel’ ° ° . (4 


Substituting in equation (1), 


; aco a 


ip = k’nD'!: TNs Pays," zee, a 
c nt? pis 
Thus, in a given solution at any fixed temperature, with n, D, p, T,» 
all constant, t will be proportional to 4 =e; & will be proportional to 
oo r' 7,2, 


jules 
For a uniform capillary, r, = t% = r, 


t will be proportional to 1/r , 
i > wi >» | constant 
» will be proportional to r*/* { with P, — 


If the drop-time is to have a value between 1 and 6 sec., the radius 
of a uniform capillary may be varied only by a factor 1 -82, the polaro- 
gtaphic sensitivity varying at the same time by a factor 3-65. 

It is possible to increase the sensitivity of a capillary without 
changing P and | (where / is now the effective length consistent with 
the application of Poiseuille’s equation), if it is arranged that the 
radius at the orifice is greater than the radius higher in the tube. 
The drop-time remains constant if r,/re* is kept constant, so that 
although there is a much faster flow of mercury through the tube the 
mercury is discharged in large discrete drops. With r, greater than fe 
and r,/r,* constant, the sensitivity will be proportional to r,'"r, 
that is, r,*" or r,°". ‘ 

Thus, if the radius of the capillary is doubled, the radius of the orifice 
must be increased sixteen times to maintain a constant drop-time. 
The sensitivity (or rate of increase of surface area) will be increased 
6-35 times without any variation of P or I. 

This special type of capillary may be constructed by fusing together 
capillaries of the required dim ons, or empirically by cutting of 
& pulled thermometer capillary just beyond its narrowest part. One 
such tube had the constants m =— 6-5 mgm./sec., t= 3:7 see. 
m**rt!* = 4-3 mgm.* sec.-*/*, and functioned satisfactorily in the 
potesconahie circuit for more than a year. The expected increase 
n polarographic sensitivity was obtained, but the residual current 
was so large as to preclude the use of the highest galvanometer sensitiv- 
ities. This phenomenon must be ascribed to the increased condenser 
current (i,) associated with the increased electrical double layer at 
the drop surface. For a uniform interfacia) charge distribution, 

i, = Kyt4 = Kiymrih, 

dt 

where K is average capacity of double layer per unit area ; y is poten- 
tial difference between mercury surface and solution. 

The slope of the condenser current curve will be proportional to 
the rate at which fresh surface is ¢: that is, to re‘/r,'”. If reis 
doubled with + held constant, the re will be increased 6-35 times. 
Moreover, the stirring of the solution, induced by the rapid formation 
of large mercury may lead to acceleration of transfer of reducible 
substances to the mercury Lingane and Loveridge’ have 


already reported a deviation from linearity between Sp and m*/*ri* 


for rapidly dropping capillaries. 
It is thus pfobable that the new type of capillary will be useful,in 
special applications rather than in routine polarographic analysis. 
This work was done as a member of a team financed by the 
— Research Council to work on the diagnosis and cure of 
neral deficiencies in plants. : 
J. P. R. RICHES. 


East Malling Research Station, 
Nr. Ma me, Kent. 
Botany School, 
Cambridge. 
Dec. 9. 


1 Lingane and Loveridge, J. Amer. Chem. Soc., 66, 1425 (1944). 
* Iikovic, Coll. Czech. Chem. Comm., 6, 498 (1934). 
* Kolthoff and Kahan, J. Amer. Chem. Soc., 64, 2553 (1942). 


* Hawkins and Brown, J. Amer. Chem. Soc., 41, 499 (1919). 


* Kolthoff and Lingane, “Polarography” (Interscience Publ.). 
* Muller, J. Amer. 


hem. Soc., 66, 1019 (1944). 
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RESEARCH ITEMS 


Third Gujarat Prehistoric Expedition Finds 


PREVIOUS reports on the third Gujarat Prehistoric 
Expedition, by H. D. Sankalia and I. Karvé, have 
already been noticed in Nature. The latest report is 
on “The Human Remains Discovered so Far’’, and 
is by I. Karvé and G. M. Kurulkar (Research Institute, 
Deccan College, Poona. Z'imes of India Press, 1945). 
The general sequence as outlined previously has not 
been modified. Separated by thick sterile deposits 
from lower paleolithic gravels, there occur levels 
containing pigmy implements and bone splinters, 
some of them perhaps shaped. Towards the top of 
these levels pottery appears and increases in amount, 
while at the same time the quantity of microliths 
grows less. The same kind of thing occurs in rock- 
shelter sites in the Central Provinces. As regards 
the skeletons found, some little information is 
youchsafed, and there are a few not very clear illus- 


trations. Physical anthropologists, however, will 
probably not be entirely satisfied with the account 
given. Doubtless a more complete description 


will be given when the investigations have been 
concluded. 


Light from Glow-worms 


In an article entitled ‘‘Contribucion Al Estudio Del 
Espectro De La Luz De Las Luciernagas” (Pub. Fac. 
Ciencias Fisicomat., 3, No. 4, Universidad Nacional 
De La Plata, December 1944), Rafael Grinfeld 
describes his experiments and the results obtained by 
examining the light of glow-worms. Prof. Grinfeld 
constructed a small spectrograph at the Institute of 
Physics of La Plata, with which it was found that 
the spectra of the light emitted extended continuously 
from the red (7100 A.) to the green-yellow (5120 A.), 
and the green-blue (4900 A.). The maximum obtained 
coincided very approximately with the maximum 
sensitivity of the human eye. A considerable amount 
if space is devoted to an examination of the theories 
f luminescence, and special attention is given to the 
theory advocated by Dubois in 1885, that lumin- 
escence is due to the reactions of luciferase and 
luciferin. In a luminous organ, light is produced by 
the entry of hemolymph, or blood containing lucif- 
erin, to the area containing luciferase. More recent 
research has tended to confirm Dubois’s theury, and 
reference is made to Harvey’s discovery in 1916 that 
in the cases of the American glow-worms Photuris 
and Photinus, and the Japanese Luciola and Cipridina, 
analogous effects to those observed by Dubois are 
in evidence. 


Cell Polarity 


E. W. Srxnorr (Amer. J. Bot., 31, 388; 1944) has 
examined the cell divisions of the developing fruits 
of Cucurbita. These fruits range in the relationships 
of lengths and widths. Growth had been shown to 
be much more rapid in the plane of length as com- 
pared with that in the width plane in those fruits 
which were elongated. The author shows that the 
similarity of the mitotic figure is correlated with the 
direction of growth. The orientation of the telophase 
axis closely approaches that of the actual division, 
but the anaphase and metaphase axis do this with 
less exactness. This suggests that the mitotic figure 
rotates to its final position. This position is determ- 
ined by the cytoplasm. This cytoplasmic polarity 
is the first visible expression of the morphogenetic 





control. A visible result of this cytoplasmic pattern 
is shown by E. W. Sinnott and B. Bloch (Proc. Nat. 
Acad, Sci., 30, 388; 1944) in the regeneration of 
Coleus after partial severing of the stem. Those pith 
cells from which xylem strands are formed exhibit 
lignification in the secondary walls, with peculiar 
contours which may include several cells at once. 
There is a relation between groups of cells in the 
regeneration of a particular structure. The similarity 
to lines of force, Liesegang rings and colloidal pro- 
perties is striking. 


Gastric Cancer in Mice 


By hybridization followed by inbreeding, L. C. 
Strong has produced a strain of mice (NHO) which 
developed gastric cancer on injection with methyl- 
cholanthrene (J. Nat. Cancer Inst., 5, 339; 1945). 
Eight generations of these mice were injected with 
methylcholanthrene, and they were selected for resist- 
ance to tumour formation at the site of injection. 
Mice of later generations of the strain developed 
gastric cancer spontaneously. Dr. Strong suggests 
that the carcinogenic agent has been responsible for 
bringing about a germinal mutation that causes a 
susceptibility to the development of gastric cancer. 
Methylcholanthrene would thus have a _ twofold 
effect : (1) converting somatic tissue into gastric 
carcinoma ; and (2) changing the germ plasm so that 
the character of the gastric mucosa is changed. 
Injection with methylcholanthrene appeared to raise 
the mutation-rate ; thus four obvious mutations were 
observed in 1,500 mice injected with the carcinogen, 
while only eight mutations have been seen in 210,000 
normal mice. In discussing the paper, D. F. Jones 
and H. B. Andervont suggest that the result might 
have been due to selection. Apart from the genetical 
problems involved, the animals developing gastric 
cancer should be of value in cancer research. 


Rust-resistant Clover 


LATE-FLOWERING varieties of subterranean clover 
in Australia are frequently attacked by the rust- 
fungus Uromyces trifoliit, but early maturing types 
are not susceptible. K. Loftus Hills has shown 
(J. Counc. Sci. and Ind. Res., Canberra, 17, (2), 74; 
1944) that resistance to the disease is an inherited 
character. The late variety, Mt. Barker, was crossed 
with the early kind, Mulwala, and, in the third 
generation, both early and late immune segregates 
were obtained. These also possess, to a large extent, 
the agricultural value of the parents. 


Seediess Fruits 


Tue role of growth-regulating substances in the 
production of seedless fruits has been included in 
the general review of the action of these substances 
by J. van Overbeek (Ann. Rev. Biochem., 13, 631; 
1944), where the work of Gustafson in particular is 
summarized. Work upon this specific subject, how- 
ever, is reviewed by P. Maheshwari (Sci. and Culture, 
6, 85; 1940), who includes many references to Japanese 
work (especially that of Yasuda) not often referred 
to by the American workers. 


Solanum Grafts 


L. R. Detjen (Proc. Amer. Soc. Hort. Sci., 43, 147; 
1943) describes an uncompleted experiment of 
exceptional interest on Solanum grafts. ‘Earlianna’ 
tomatoes were grafted on to Datura stramonium L., 
Nicotiana tabacum L., Solanum tuberosum L., S. 
nigrum L. var. guineense, and Lycopersicon esculentum 
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Mill. In each case the flowers of the grafted plants 
were self-pollinated and the resulting seed saved and 
sown. No seed was available from the ‘S. nigrum’ 
plants, but seed from the other plants showed notable 
differences in germination rate, and the resulting 
seedlings showed differences in vigour, those from the 
‘Datura’ seed being most. and those from the ‘Nicotiana 
plants’ being least, vigorous. 


The Drakensberg of Natal 

Tue great wall of the Drakensberg, forming the 
western boundary of most of Natal, is a spectacular 
erosion scarp which is as old as South Africa itself, 
since its development began when Gondwanaland was 
dismembered in the late Jurassic. The origin and 
evolution of this striking feature is described by 
L. C. King (Trans. Geol. Soc. S. Africa, 47, 255 ; 
1945). Emission of the Stormberg lavas provided a 
voleanic landscape which became well planed in the 
Basutoland region at about 5,000 ft. above sea-level. 
When the outline of South Africa came into existence, 
this ‘Jurassic’ land surface, remnants of which can 
still be recognized, was tilted southwards in Basuto- 
land, and eventual east and west drainages were 
shed from a divide near the eastern coast. The short 
eastern drainage soon developed a steep slope or 
scarp facing seawards. This was the ancestral 
Drakensberg, with its initial site probably near the 
axis of the Natal Monocline. From the Cretaceous 
to the Miocene, both drainages developed widely 
planed landscapes ; but owing to the shorter distance 
to the sea, the eastern system had the advantage 
and gradually foreed back the asymmetrical divide 
not only against the original ‘Jurassic’ surface, but 
also against the ‘High Veld Miocene’ surface that was 
being produced by the western drainage. Thus the 
Drakensberg of northern Natal separates the two 
‘Miocene’ surfaces of the High Veld and Natal, while 
the southern and higher part separates the Natal 
surface from the Basutoland plateau. During the 
Miocene, South Africa was uplifted and the chief cycle 
of erosion terminated in the coastal region. But in 
the upper reaches of the river systems it has continued 
up to the present-day, steadily forcing the Drakens- 
berg to the west, while later cycles have been pro- 
gressing up the rivers. No younger cycle has yet 
reached the escarpment and will not do so, accord- 
ing to King’s estimates, for about ten million years. 
The Drakensberg has already receded more than 
100 miles at an average rate of about 1 ft. in 230 years. 


High Rupturing Capacity Fuses on Medium-Voltage Circuits 

A PAPER read by R. T. Lythall in London last year 
before the Institution of Electrical Engineers reviews 
the problems of excess and fault current protection 
in so far as they may be solved by the use of high 
rupturing capacity fuses, or by developments based 
upon these fuses. A brief commentary on non- 
tripping and tripping types of fuses and on the fault- 
clearance ability of the cartridge fuse is followed by 
consideration of the various forms of protection 
afforded. A survey is made of future possibilities, 
with special reference to a scheme for open-circuit 
protection, a new time-limit fuse with an accuracy 
equal to that of the high rupturing capacity cartridge 
fuse and which may supersede the overload coil with 
a shunt fuse, and a solution of the earth-fault pro- 
tective problem. The paper also considers the 


selection of fuses for different duties, the economics 
of fused switchgear, and the need for fuse designers 
to attempt a greater measure of standardization. 


NATURE 





April 20, 1946 Vol. 157 


Magneto-Hydrodynamic Waves and Sunspots 


Wrrntn the last two years, Hannes Alfvén has 
dealt with a new theory of sunspots, and has provided 
a@ summary of the results of his investigations (on. 
Not. Roy. Astro. Soc., 105, 1; 1945). In approaching 
the sunspot problem he postulates the existence of 
the magnetic field which is always associated with 
sunspots, and assumes that this field is the primary 
phenomenon. If there is a magnetic field over a 
certain region of an electrically conducting atino. 
sphere, the hydrostatic pressure within this region is 
decreased by the magnetostatic pressure, and this 
decrease in pressure explains the cooling of the spot. 
For hydrostatic equilibrium in the solar atmosphere 
the density of matter at a certain level must be always 
the same, and as a consequence a static equilibr um 
is possible only if the temperature in the magnetic 
field is lower than that outside it. As a spot magnotic 
field cannot be produced near the surface of the sun, 
it is supposed to originate near the centre of the sun, 
from which it is transmitted outwards along the 
magnetic lines of force of the sun’s general magnetic 
field. This transmission is effected by a new type of 
wave, the ‘“‘magneto-hydrodynamic wave’, with a 
velocity of the order of one metre per second, so that 
it reaches the solar surface in about forty years, pro- 
ducing strong magnetic fields there. The wave front 
intersects the solar surface at high northern and 
southern latitudes, proceeding later towards the 
equator, and this affords an explanation of the wan- 
dering of the spot zone from high to low latitudes. 
Comparison of a ‘sunspot zone progression curve’ 
with theory enables certain conclusions regarding the 
sup’s general magnetic field to be drawn. It appears 
that the sun’s dipole moment is between 1-5 x 1() 
and 6-2 10** gauss cm.*, and that the boundary 
between the dipole field and the homogeneous field 
lies within 2-4 x 10'* em. from the centre. This 
second result implies that the currents responsible 
for the solar magnetic field are essentially situated 
inside one third of the solar radius—a view which is 
not unreasonable from other considerations. 


Determining Position During Flight 

IN a paper entitled “Method of obtaining an Astro- 
fix employing only Sextant, Chart and Short Tables 
of Predetermined Calculations” (Mon. Not. Roy. 
Astro. Soc., 105, 1; 1945), J. H. Clarke shows how 
to obtain position lines at right angles and parallel 
to great circle routes. Before the flight, it is necessary 
to calculate the altitude of a selected star as observed 
from the place of departure at the instant of its 
crossing the great circle route. During the flight 
another observation of the star’s altitude is made 
at a time as near as possible to the predetermined 
G.M.T. of its transit, and the difference between these 
two altitudes gives the distance run along the great 
circle route, from which a position line is obtained 
at right angles to the route. To obtain a position line 
parallel to the route, before the flight a calculation 
of the altitude of a suitable star is made when its 
azimuth is 90° different from the direction given by 
the great circle. During the flight the altitude of the 
star is taken when it is as near as possible to this 
second predetermined time. The difference in altitudes 
enables a position line to be drawn. If any of the 
observations are taken a minute or two before or 
after the proper G.M.T., corrections can be applied by 
means of a precomputed table. The method has the 
great advantage in necessitating only the minimum 
amount of calculation during the flight. 
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BREEDING METHODS IN 
LIVESTOCK IMPROVEMENT 


ROBABLY at no time during the past hundred 
oe ; has there been so much current of changed 
attitudes and values sweeping through the minds of 
stockbreeders. While the general public may have 


S noted the effects of the war-time food policies on 


milk production and on the sheep, pig and poultry 
populations, it 1s fair to suggest that only those who 
face the practical aspects of the British livestock 
industry recognize the multiplicity of problems that 
the war situation, added to the general trends, has 
left. The recent years have thrust many changes 


© upon this branch of British agriculture—not the least 
® of which may be those of thought regarding the aims, 


methods and responsibilities of the different sections 
It may be significant, in one sense, 
that, throughout the whole of the meetings on 
February 26 and 27 of the British Society of Animal 
Production, the well-known and still hardy phrase ‘the 
stud farm of the world’ was not once used. There 
was no lack of opportunity, since breeding methods, 
techniques and aims were the main items under 
discussion. 

The situation in poultry breeding adumbrates also 
some of the major problems of improvement in the 


| larger farm animals. As Mr. Michael Pease defined it, 


the empirical methods of the past have more or less 
rapidly raised production to a level or ceiling beyond 
which progress is slow or impossible—the practical 
problem now is not grading up but seeking enhanced 
production within ‘improved’ stocks. His work at 
Cambridge and Reaseheath represents one approach 
to the problem in poultry, that of Dr. A. W. Green- 
wood at Edinburgh another, and complementary, 
sttack. The former utilizes inbreeding to develop 
lines, which may or may not be of the same pro- 
juctivity as the control stocks, but which may be 
mbined to give more productive outbred lines 
vithin the pure breed. This procedure, deliberately 
pursued, is new to practical stockbreeding in Great 
Britain; and the investigations now in hand, in- 
volving ‘top crossing’ inbred lines, are designed to 
discover the part that cross-breeding can play in 
improving performance and whether it can produce 
as good stock as does out-breeding. Within the White 
leghorn breed and under the specific conditions of 
these experiments, there has been no significant 
increase of egg production so far, but the results are 
sufficiently encouraging to warrant continuance of 
the work. 

The Edinburgh investigations also use the in- 
breeding technique, but in different degrees, and to 
the different end of studying the physiological com- 
ponents of egg production. A series of selected inbred 
lines of Brown Leghorns has been established under 
% uniform as possible conditions of feeding and 
management, each line being distinguished by one 
particular attribute, such as intensity of laying, per- 
istency, small egg size, large eggs, body size, etc. 
Concentration on a single productive characteristic 
in one line has enabled not only the genetic basis of 
that character to be studied but also the significance 
f other important conditions, such as mortality, 
livability, and resistance or susceptibility to tumours, 
to be recognized and analysed in relation to the 
practical requirements of high production, vigour 
and stamina. 

The larger farm animals cannot usually be kept in 
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numbers under uniform conditions, so that differential 
responses to environment are important in practice. 
‘Suitability to environment’ has been given lip- 
service as a breeding aim, yet the recession of the 
breeding centres, which follows, perhaps inevitably, 
the phase of widening influence and distribution of 
improved types, emphasizes the significance of 
adaptability of type to environment. Moreover, the 
ways in which a breed population is built up, in 
relatively small units, with possibly different breeding 
systems and standards in these units, point to the 
necessity that breeding policies should relate to the 
breed as a whole. The ultimate problem is that of 
the frequency of desirable, or undesirable, genes 
within the breed ; it is one of population genetics. 

However, as Dr. J. E. Nichols was careful to point 
out in introducing the topic, economic, or performance, 
characters are greatly influenced by feeding and 
management ; their heritability is relatively low. 
Therefore the general question is one of discriminating 
between how much progress is attributable to genetic 
improvement, and how much is due to environment. 
The first, and probably the easiest, steps upwards 
from low average performance-levels can no doubt 
often be made by improved husbandry, but the real 
genetic gains can only be achieved by appropriate 
selection and breeding methods. The discussion 
revealed doubts as to whether in the British dairy 
cattle breeding industry, for example, the necessary 
performance data have yet been acquired, or those 
available used enough, to enable modern selection 
procedures to be widely applied. Future progress 
will depend upon suitable arrangements for the 
collection, analysis and interpretation of adequate 
data to provide standards of selective registration upon 
which the breeders can base their breeding policies. 

A particular tool which may be used is artificial 
insemination, and a series of papers gave opportunity 
for a searching review of its practical application and 
problems. 

Following an account of developments in Denmark, 
Canada and the United States, Mr. Twinch stated 
the essential requirements for comparing progress 
with artificial insemination—uniformity and sim- 
plicity in the systems of recording the relevant data, 
and agreement on methods of assessing the final 
results. Mr. D. L. Stewart described the organisation 
and administration of a centre, based upon experience 
at Reading, and directed attention to the need for 
all heifer offspring to be marked and afterwards 
recorded if the full benefits of the technique were to 
be estimated. Mr. L. 8. Rowson proved that proper 
care and management of bulls at ‘centres involved 
more than control of nutrition and husbandry ; 
inferior performance in service and failure of sex 
drive are largely attributable to mishandling of the 
animals owing to lack of knowledge of the psycho- 
logical processes involved in the sexual act. The 
scope for observations on behaviour in this respect 
is immense ;" and such studies at the Cambridge 
centre show that the field for research is widened far 
beyond that of the physiology and biochemistry of 
reproduction. On the latter, Dr. Arthur Walton 
contributed an excellent historical summary together 
with a critical account of recent investigations, in- 
cluding those of the various fractions of egg-yolk 
medium in relation to their effects in sperm dilution 
and storage. 

Dr. Walton’s lesson that organisation must not be 
allowed to outrun knowledge, and that provision for 
fundamental research is essential, was fully supported 
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by considerations raised by speakers concerned with 
the actual technique in its practical application. 
Thus, even with the necessary density of cow popula- 
tion within reasonable distance, the successful 
operation of an insemination centre depends upon a 
satisfactory recognition of the administrative, econ- 
omic, and technical problems, in themselves and in 
their inter-relations. For example, if artificial 
insemination is to be used as a means for milch cattle 
improvement, a centre must clearly be able to supply 
semen from proved superior bulls. How can these 
sires be chosen with sufficient certainty ? Are such 
bulls available in sufficient numbers and at a reason- 
able cost ? The cost of inseminations must be made 
competitive with that of natural services ; the results 
in terms of service efficiency, or conception-rates, 
must be comparable with natural matings, and those 
in terms of the performance of progeny must be 
demonstrably advantageous, so that farmers are 
encouraged to use the centres. Further, the centres 
must have definite long-term breeding policies. 

A full report of the proceedings will be published. 

J. E. Nicwots. 


NATIONAL ACADEMY OF PEIPING 
AND ITS WAR-TIME ACTIVITIES 


HE National Academy of Peiping was founded 

by the National Government of China on Sep- 
tember 9, 1929, with Dr. Li Yu-Ying as president and 
Dr. Li Shu-Hua as vice-president. It consisted 
originally of nine separate departments, the Institutes 
of Physics, Radium, Chemistry, Materia Medica, 
Physiology, Zoology, Botany, Geology, and Historical 
Studies and Archzology. The new Academy flour- 
ished and in a few years had made valuable contri- 
butions to many different fields of research. By 
1935-36, however, the political situation in the 
northern provinces of China made necessary the 
evacuation of several institutes to safer areas. On 
the outbreak of war in’ 1937, Peiping was immediately 
taken over by the Japanese, and the Academy was 
forced to abandon all its remaining activities there. 
Despite the confusion, some books and equipment 
were moved southward and eventually, despite 
immense practical difficulties, the Academy was able 
to resume much of its work at Kunming. During the 
War, the policy of the Academy has been to devote 
its attention largely, but not exclusively, to the imme- 
diate needs of the nation. 

In the Institute of Physics research work was 
originally devoted largely to problems in photography, 
spectroscopy, piezo-electricity, and geophysics. After 
the evacuation to Kunming, attention was turned 
mainly to practical problems, particularly the manu- 
facture of optical instruments. A great variety of 
optical parts are now produced; 500 microscopes 
have been built as well as 150 sets of optical parts for 
surveying instruments. The optical division also 
repaired apparatus for the American Air Force in 
Kunming. The Institute prepared 1,000 piezo- 
electric quartz plates for stabilizing transmission from 
numerous low-power radio stations established 


throughout Free China. The Institute’s geophysical 
surveys led to discoveries of great economic import- 
ance. 

In Peiping the Institute of Radium consisted of 
three laboratories for studying chemistry, radioacti- 
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vity, and X-rays. The radioactivity of protoact. 
inium was closely investigated, as well as the radio. 
active and chemical properties of many Chinese 
minerals. On the outbreak of war, this Inctitute 
moved to Shanghai, where work was carried out on 
the absorption coefficients of 8-rays, certain -olour 
effects of 8- and y-rays on glass, and the analysis of 


alloys by X-ray methods. When conditi: 
Shanghai became impossible, Dr. Choong, who had 
been engaged in spectroscopic investigations, made 
his way to Kunming and resumed work thero, pri. 
marily on the fine structure of quartz. The Shanghai 
laboratories continued to work, under Dr. Lu, but 
were isolated for more than three years. 

Since its evacuation to Kunming, the Institute of 
Chemistry has largely concerned itself with practical 
problems such as the extraction of dyes from local 
plants, the preparation of medicines and the man 
ture of industrial alcohol. Time has also been { 
for some purely academic research, including syn 
of substances related to vitamin K and to rotenone, 
investigations of pinacol rearrangements, and the 
study of Grignard compounds and cobaltammine 
complexes. 

Extensive research on Chinese drugs was 
before the War at the Institute of Materia Medica, 
but this was twice interrupted by evacuation, first to 
Shanghai and later, in part, to Kunming. Dr. Chuang 
has made notable contributions to the chemistry of 
hormones, and, despite great difficulties, has continued 
this work since his arrival in Kunming in 1944, 
Intensive search has been made for new synthetic 
antimalarials. Drugs such as ephedrine and vitamin 
B, have been prepared on a commercial scale. 

Before evacuating to Kunming, the Institute of 
Physiology carried out investigations in experimental 
biology, cytology, and physiology. At Kunming 
some applied research was started, but lack of staff 
compelled the abandonment of all research in 1943. 

The main work of the Institute of Zoology has been 
ecological studies throughout China. After evacua- 
tion to Kunming a detailed study was made of the 
freshwater fauna, reptiles, and spiders of Yunnan. 

The Institute of Botany has worked mainly on the 
taxonomy of Chinese plants. Since the evacuation to 
Shensi Province, the work has continued with the 
plants of north-west China, particular attention being 
given to plants of economic importance ; extensive 
collecting expeditions have been organised. 

While in Peiping, the Institute of Geology co- 
operated with the Geological Survey of China and 
made many important contributions to knowledge of 
China’s geological history. One of its best-known 
discoveries was that of the remains of Sinanthropus 
pekinensis (Peking man). Much time was given to 
paleontological research. In 1935 the greater part of 
this Institute moved to Nanking. In 1937 a further 
move was made to Beipei, near Chungking, where, 
despite these setbacks, extensive field and laboratory 
studies, particularly of mineral deposits, have been 
vigorously pursued. 

The Institute of Historical Studies and Archeology 
was formally founded in 1937 from an existing 
Committee of Historical Studies. Before the War 
much work of exploration and discovery was carried 
out in all parts of China, but particularly round 
Peiping, with fruitful results. Since its evacuation to 
Kunming, study has largely been confined to ancient 
Chinese history, the classification of material from 
excavations in Shensi, and the collection of material 
relating to aboriginals of regions bordering China. 
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RECENT WORK OF THE PHYSICO- 
MATHEMATICAL INSTITUTES OF 
THE ACADEMY OF SCIENCES 

OF THE U.S.S.R.* 


Institute for Physical Problems (P. L. Kapitza). 

F all the Academy’s institutes this one has had 

by far the most normal conditions of work 
during the year under review. After return to Moscow 
from evacuation in Kazan, all the necessary conditions 
for scientific work have been fully re-established. 
The two main lines of work have both been in the 
field of low-temperature physics: namely, study of 
physical phenomena close to the absolute zero ; and 
work on the liquefaction of air and production of 
oxygen. 

V. P. Peshkov' has shown experimentally the exist- 
ence of a second form of undamped periodic waves 
(‘second sound’) in liquid helium, predicted theoretic 
ally by Landau*. In contrast to ordinary sound, the 
density and pressure variations of this second form 
are slight, and basically the effect is a wave-like 
transmission of heat. The speed of the waves between 
1:3°K. and 2°K. is about 20 metres/sec., which is 
close to the theoretically predicted value. 

A. I. Shalnikov® has continued his work on the 
structure of the intermediate state in superconductors, 
and has shown that, in agreement with Landau’s 
theory, @ tin sphere in the intermediate state splits 
up into normal and superconducting phases. This 
was revealed by a bismuth probe as inhomogeneity 
of magneti¢ field in a small gap in the sphere. For 
a sphere 28-4 mm. in diameter the sizes of the regions 
into which the sphere was split were about 0-4— 
(-6 mm. 

L. D. Landau, on the basis of his ideas about the 
nature of superconductivity, has obtained a relation 
between the penetration depth of a magnetic field 
into a superconductor and the transition temperature. 

E. Lifshitz‘ has shown theoretically that the 
domains of spontaneous magnetization in small iron 
crystals are plane layers, and he has estimated the 
dimensions of these layers. 

On the technical side, the oxygen turbine liquefier 
developed by Kapitza* has been further studied and 
improved. A large-scale oxygen factory has been 
st up, working on the turbine principle. 


Lebedev Physical Institute (S. I. Vavilov). 

Owing to the work involved in removing the 
factory which was housed in the premises while the 
Institute was evacuated, conditions have been far 
from normal; in spite of these difficulties, valuable 
scientific results have been obtained. 

V. I. Veksler led a cosmic-ray expedition to the 
Pamirs (altitude 3,860 m.)*. A quantitative estimate 
was obtained of the number of slow strongly ionizing 
particles, believed to be a product of hitherto un- 
studied nuclear reactions initiated by cosmic rays. 
Slow secondary mesons have been found among 
these strongly ionizing particles, as well as protons. 
Using a new method of observation, the size dis- 
tribution of ionization bursts caused by Auger showers 
was determined for the first time at great heights. 
As well as the usual Auger showers of electrons, “pene- 
trating’ showers, possibly of mesons, were also found, 
but their nature is not yet clear. 

* Translated and abridged by Dr. D. Shoenberg from an article by 
A. F. Joffé (Bull. Acad. Sci. de U'URSS., 9, 259 (1945). 
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V. I. Veksler’ has suggested new principles for the 
resonance acceleration of relativistic particles. 

B. M. Wul® has investigated the relation between 
structure and dielectric properties, and has found a 
group of substances of very high dielectric constant 
—more than 1,000 in the case of barium titanate. 
In parallel with the laboratory investigations, work 
has continued on the improvement of production 
methods for high-frequency ceramic capacitors de- 
veloped in the Institute. 

N. D. Papaleksi has directed work on the propaga- 
tion of radio waves in the ionosphere®. P. A. Ryazin 
has studied propagation in a flat layer between semi- 
conducting media. V. L. Ginsburg’® has solved 
various special problems on the refractive index of 
an ionized gas, the effect of eollisions on conductivity 
and absorption of radio waves in the ionosphere, the 
reflexion of impulses from the ionosphere, and other 
topics. 

8S. L. Mandelstamm has directed the development 
of apparatus for the surface analysis of pieces of 
alloyed steel, and this technique has been successfully 
applied in industry. 

N. N. Andreyev has directed a number of investiga- 
tions on the propagation of sound in water. He has 
studied the passage of sound across a boundary at 
which there is a discontinuity in the sound velocity 
gradient. L. M. Brekhovskikh™ has studied the prop- 
agation of sound from a point source in a uniform 
layer of water, taking account of absorption at the 
bottom, and has also studied the effect of the surface 
on the power of a point source. Other problems in- 
clude the influence of bubbles on sound propagation 
in water!*, measurement of the sound field in the 
sea, and investigation of sound absorption in various 
kinds of sediments. 

D. I. Blokhintsev™ has written a monograph on 
the acoustics of a heterogeneous medium in motion. 

S. M. Rytov and A. M. Prokhorov have worked on 
the frequency stabilization of a valve generator of 
non-linear oscillations. 

8S. I. Vavilov has completed an annotated trans- 
lation from the Latin of Newton’s “‘Opticks”’, and has 
also directed work on the production of substances 
of high luminescent intensity and long duration of 
luminescence. 


Physico-technical Institute (A. F. Joffé). 

Owing to delay in its return from Kazan to Lenin- 
grad, this Institute has suffered the worst conditions 
of all, but in spite of this, much interesting work 
has been done. 

A method of measuring conductivity of semi- 
conductors without the use of electrodes has been 
developed, based on the action of a rotating magnetic 
field on the induced currents in a suspended specimen. 
The temperature variation of conductivity has been 
followed up to temperatures 150°C. above the 
melting points of the semiconductors. 

A study of conditions at the boundary of two semi- 
conductors, applied to photo-cells, has led to the 
possibility of obtaining selenium photo-cells with an 
E.M.F. of 1 volt as against the usual 0-3 volt. 

The use cf semiconductors as stress meters in 
virtue of the change of conductivity with deforma- 
tion has shown that, apart from intrinsic changes of 
conductivity in the material, large effects are produced 
by the opening and closing of cracks under stress. 

P. I. Lukirski!* has studied the change of rock-salt 
spheres into polyhedra, when held in vacuum at 
temperatures just below the melting point. 
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A. P. Alexandrov has studied the breakdown of 
polymers under prolonged loading, and has shown 
that the formation of cracks is not connected with 
original non-homogeneity of the material as assumed 
in Griffiths’s theory. He has developed a new fiuctua- 
tion theory of plastic deformation and strength based 
on the experimental results. In the mechanism of 
solidification of polymers, it has been shown that an 
important part is played by certain groups of active 
macro-molecules, and the idea has been developed 
that solidification is caused by the formation of a 
net-like molecular structure. Practical applications 
of the polymer work include improvements in the 
quality of lubricating oils, and assistance to industry 
in producing and using the new high-frequency 
insulator ‘Eskapon’, which was developed in the 
Institute. 

P. P. Kobeko has directed work on the properties of 
ice sheets which has resolved a number of important 
problems connected with transport over ice. The 
effects of static and dynamic loads were investigated, 
and it was found that the deformation of the ice 
had sharp maxima for certain critical values of the 
speed. 

M. V. Glinkina has collaborated -with the medical 
service in making and studying a special preparation 
for treating gas gangrene. 

Institute of Crystallography (A. V. Shubnikov). 

On the theoretical side, A. V. Shubnikov has 
developed new ideas about symmetry, based on con- 
ceptions such as polar and neutral figures, and the 
opposite equality of figures. N. V. Belov has de- 
rived mathematical formule for all possible packings 
of spheres in a crystal, and in particular he has 
obtained a simplified derivation of the 230 space 
groups. A new theory of closest packing of anions in 
erystals has thrown light on a variety of phenomena 
important in mineralogy and metallurgy, such as 
cohesion, cleavage, twinning and the sequence of 
crystallization of the principal types of minerals. 

G. G. Lammlein"* has studied the laws of habit 
formation in the progressive growth of crystals, and 
the formation of so-called growth-textures. He has 
also worked on the connexion between the colours 
of quartz and the presence of radioactive elements, 
and has investigated the role of iron ions absorbed 
in the quartz lattice. 

M. V. Classen-Nekludova has continued theoretical 
and experimental work on light high-tensile materials, 
in particular a ‘glass veneer’ of tensile strength 
higher than that of duralumin, developed by V. K. 
Burov of the Academy of Architecture. 


Steklov Mathematical Institute (I. M. Vinogradov). 

I. M. Vinogradov has completed a monograph on 
analytical methods in the theory of numbers, and 
their application to the problem of the distribution 
of fractional parts of the values of functions, and 
other problems in the theory of numbers. 

U. V. Linnik"* has developed the theory of a-series 
and obtained results bearing on the distribution of 
prime numbers in an arithmetical progression. 

A. G. Maltsev has obtained new results in the field 
of Lie’s algebra. A. 8. Alexandrov has completed a 
study of the metrization of normal spaces. L. A. 
Lyusternik has completed a memoir on topological 
methods in variational calculus. I. G. Petrovski has 
solved the problem of the propagation of surface 
waves on a curve in the free boundary of an elastic 
body. M. V. Keldysh has investigated the approxima- 
tion to a holomorphic function by an integral func- 
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tion, and the representation of a function of a complex 
variable in closed regions in terms of polyn:mial 
series. He has also obtained new results i: the 
theory of A-sets. 


Institute of Theoretical Geophysics (O. J. Schmidt), 

O. J. Schmidt” has developed a new metevritic 
theory of the formation of the earth and other 
planets, based on astronomical data on galactic ota. 
tion and on the presence of dark dust-like mati or in 
interstellar space. I. A. Khvostikov and |. §, 


Kuznetsov have worked on the scattering of ligh' and 
visibility in the atmosphere. 
A. G. Kalashnikov has worked out a theory o/ the 


fluxmeter and a new method of studying magnetic 
properties of minerals. S. S. Kovner"* has developed 
a new thermal method of prospecting for minerals, 
and this has been successfully applied on an experi- 
mental scale in Bashkiria. V. V. Beloussev and Ronov 
have studied problems of geotectonic motions in the 
earth’s core in connexion with the history of the 
earth. 

G. A. Gamburtsev has been in charge of a seismic 
oil-prospecting expedition to the Apsheron peninsula 
(Baku area), partly with the aim of giving practical 
help to oil-prospecting organisations, and also to 
carry out experiments on the seismic method. A 
number of peculiarities of the propagation of seismic 
waves in non-homogeneous media were studied, and 
the fundamentals of the prospecting technique as 
applied to the conditions of the Apsheron peninsula 
were worked out. The work of the expedition is 
continuing. 


Seismological Institute (V. F. Bonchkovski). 

N. A. Linden has completed a study of the prop- 
agation and reproducibility of deep-focus earth- 
quakes recorded between 1911 and 1944. E. A. 
Rozova has completed her work, which has been 
going on for many years, on the focal depths of 
earthquakes in Central Asia ; this provides extensive 
data for discussion of the structure of the earth’s 
core. V. F. Bonchkovski has investigated the cause 
of microseismic movements of the first kind, and 
has shown that they are due principally to the 
strong westerly winds in Norway. 

D. I. Sherman, M. A. Neymark and V. G. Gogoladze 
have carried out a number of mathematical investiga- 
tions on topics such as the oscillations of a semi- 
infinite space with a superposed layer bounded by 
a plane, and refraction and reflexion of seismic waves. 
N. V. Veshnyakov and D. P. Kirnos have developed 
apparatus for observations in epicentral regions. 

Regular observations have been made by the 
Government network of seismic stations, and more 
than 2,600 earthquakes have been recorded, 16 with 
focal depths of several hundred kilometres. 


Marine Hydrophysical Laboratory (V. V. Shuleikin). 

Two main problems have beer, studied: storms 
and the relation between oceans and continents. 
8. V. Dobroklonski has studied the propagation of 
sound waves in the sea, and has worked out plans 
for a new type of acoustic analyser. A. G. Kolesnikov 
has studied problems of ice formation. M. K. 
Tikhonov has directed work on the corrosion of ferro- 
concrete structures under sea conditions. A. A. 
Ivanov, 8. P. Levchenko and R. N. Ivanov have 
developed various new instruments, such as recorders 
for studying diffraction, refraction, reflexion and 
absorption of waves, wave generators, meters for 
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recording speed and direction of sea currents, and 
so On. 


Chief Astronomical Observatory, Puikovo (G. N. 
Neuumin). 

Work has suffered considerably from the dis- 

sion of the scientific personnel to various places : 
Tashkent, Leningrad, Alma-Ata, Abastuman and 
Kitab. Detailed plans have been worked out for 
the reconstruction of the Pulkovo Observatory and 
its subsidiaries at Nikolaev and Simeis. With the 
view of encouraging development in astrophysics, 
the Simeis Observatory is being reorganised as an 
independent Crimean Astrophysical Observatory. 

G. A. Shajn?* has completed an investigation of 
the systematic movements in the rarefied atmospheres 
of the white super-giants of the a-Cygni type. A pecu- 
liar stratification in the distribution of elements was 
shown to occur, and the particle velocities in the 
various layers were found to be variable. 

G. A. Tikhov*®* has developed a method of measur- 
ing stellar temperatures without the use of terrestrial 
comparison sources, by choosing as a basis of reference 
the hottest star visible, and treating its temperature 
as infinite. An important advantage of the method 
is its independence of the selective absorption of light 
in the earth’s atmosphere. 

V. B. Nikonov, using antimony-czsium photo-cells, 
has determined the colour equivalents of class 
B8—-B9 stars, with a precision greater than that of 
the known American catalogues. 

O. N. Melnikov has completed a spectrophoto- 
metric investigation of 8 Cephei, 7 Aquile and the 
K-effect in Cepheids. The results throw light on the 
flow of atoms from the outer parts of Cepheid 
atmospheres. 

J.P. = Journal of Physics (Acad. Sciences U.S.S.R.) 
C.R. = Comptes Rendus de l' Acad. des Sci. U.R.SS. 
Peshkov, J.P., 8, 381 (1944). 
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THE ENIAC, AN ELECTRONIC 
CALCULATING MACHINE 


HE news has recently been released of a major 

advance in the development of equipment for 
extensive numerical calculations, in the successful 
completion of a large calculating machine based on the 
use of electronic counting circuits. This machine, 
known as the ENIAC (Electronic Numerical Integrator 
and Automatic Calculator) is the invention of Dr. J. W. 
Mauchly and Mr. J. P. Eckert, of the Moore School 
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of Electrical Engineering of the University of 
Pennsylvania, Philadelphia, where it was designed and 
constructed. Its development was sponsored by the 
Ordnance Department of the U.S. Army, through the 
interest of Col. P. N. Gillon and Capt. H. H. Gold- 
stine. It was designed primarily for the step-by-step 
integration of the equations of external ballistics, but 
it includes a flexible control so that it can be applied 
to many other kinds of calculations within its capacity. 
The machine operates by the counting of electrical 
pulses produced at the rate of 100,000 per second. 
These are fed to the counting circuits by electronic 
switching circuits, according to the operation (addi- 
tion, multiplication, etc.).to be carried out. These 
circuits count in scale of 10, to ten-figure accuracy. 
The units in which addition is carried out provide a 
‘memory’ with a capacity of about twenty numbers, 
results of previous operations, to which immediate 
access can be had in the course of further calculations ; 
use of punched cards provides an indefinitely large 
‘memory capacity’ for data, intermediate results, or 
operating instructions, though with ‘much slower 
access. Final results are delivered on punched cards. 

A multiplication table is built into the machine 
by the connexions of a set of electronic valves. The 
machine also has three function tables, on each of 
which a set of values of any function required in the 
calculation (for example, the resistance-velocity 
relation for a projectile) can be set by hand switches 
so as to be immediately accessible to the machine, 
which can at any stage read a group of function 
values and interpolate between them in accordance 
with an interpolation formula specified by the opera- 
ting instructions furnished to it. An addition of two 
numbers held in the machine takes about 0-2 milli- 
second; the multiplication of two numbers of ten 
decimal digits takes a few milliseconds. 

Control of the programme of the operation of the 
machine is also through electrical circuits. The 
sequence of operations is supplied to the machine by 
the interconnexions made between its different units 
through plug-and-socket connexions and through 
hand-set switches, and by coded instructions supplied 
to a programme control unit; the machine then 
operates automatically according to the sequence of 
operations so specified. A certain amount of ‘judg- 
ment’ can be included in these operating instructions, 
in that the machine can be set to select between two 
alternative courses of procedure at some particular 
stage of the work, according to the result of a previous 
operation. 

The machine is built up in the form of a number of 
units each consisting of one or more vertical panels 
about 8 ft. high and 2 ft. wide, of which there are 
altogether forty. Each panel carries, at the back, 
racks of valves, relays, etc., and, at the front, switches, 
indicating lamps, plugs, sockets, ete. The different 
units are interconnected by two sets of lines, one set 
carrying signals expressing numerical information 
and the other set for control signals ; connexions to 
and from these sets of lines can be plugged into the 
various units. 

The whole machine comprises about 18,000 
electronic valves, 3,000 indicating lamps, and 5,000 
switches, and takes about 150 kW. in operation. 
Its flexibility and speed of operation will make it 
possible to carry out many numerical calculations, 
in many fields of investigation, which without its 
assistance would have been regarded as much too 
long and laborious to undertake. 

D. R. HARTREE. 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Tuesday, April 23 
SOCIETY OF CHEMICAL INDUSTRY, AGRICULTURE GrovP (at the 
Royal College of Science, Imperial Institute Road, London, 3.W.7), 
st 2.30 p.m.—“How Chemistry helps the Stock-breeder’’. 


Wednesday, April 24 


INSTITUTE OF WELDING (at the Institution of Civil Engineers 
Great George Street, London, 8.W.1), at 6 p.m.—Major R. J. Fowler 
and Major L. F. Denaro: “The Evolution of Welded Armoured 
Fighting Vehicles’’. 

ROYAL STATISTICAL Society, BIRMINGHAM AND DIsTRIcT GROUP 
OP THE INDUSTRIAL APPLICATIONS SECTION (at y University, Edmund 
Street, Birmingham 3), at 6.30 p.m.—Mr. W. A. Bennett: “Quality 
Control Economics’’.* 

Soctety For Visttmne Scientists (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—‘The Scientifie Life: its Motivation, 
Nature and Rewards” (First Meeting). (Speakers: Dr. D. G. Christo- 
pherson, Sir Thomas Merton and Dr. A. C. B. Lovell.) 


Thursday, April 25 


LONDON MATHEMATICAL Society (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 3 p.m 
Dr. J. C. P. Miller: “‘The Summation of Awkward Series’’. 

INSTITUTION OF ELECTRICAL ENGINEERS (at Kingsway Hall, 
Kingsway, London, W.C.2), at 6 p.m.—Prof. M. L. Oliphant, 
F.R.S “Nuclear Physics and the Future” (Thirty-seventh Kelvin 
Lecture) 


Friday, Apri! 26 

PuysicaL Socrety, OpticaL Grovp (at the Imperial College of 
Science, Imperial Institute Road, London, 8.W.7), at 3.15 _. 
Dr. C. R. Burch, F.R.S “Schwarzschild-Ritchey-Chretien Reflecting 
Mic roscopes”” ; Messrs. F. T. Bannister, W. J. Bates and C. R. Burch, 
F.R.S. ‘A Lenouvel Interferometer’’. 

ROYAL ASTRONOMICAL Soctety (at Burlington House, 
London, W.1), at 4.30 p.m.—Geophysical Discussion on 
Meteorology”’ (to be opened by Dr. A. G. Forsdyke).* 

INSTITUTION OF ELECTRICAL ENGINEERS (joint meeting of the 
MEASUREMENTS SECTION with the INTERNAL COMBUSTION ENGINE 
Group of the INSTITUTION OF MECHANICAL ENGINEERS, at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 
F. R. F. Ramsay and Mr. W. Nethercot: “Engine Ignition Faults 
und a New Method of Diagnosis and Location during Running” 

Norts-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Mining Institute, Newcastle-upon-Tyne), at 6 p.m.—Mr. W. 
Muckle ‘Application of Light Alloys to Superstructure of Ships’’. 

INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANCH (in 
the large Physics Theatre, The University, Manchester), at 6.30 p.m. 

Annual General Meeting. Mr. A. J. Maddock : “‘Dielectric Heating”. 


Piccadilly, 
“Tropical 


Wednesday, Apri! 24—Friday, April 26 


FARADAY Society (in the Department of Physics, The University, 
Woodland Road, Bristol).—Discussion on “‘Dielectrics’’. (On April 24 
at 2.15 p.m.; on April 25 at 10 a.m. and 2.15 p.m.; on April 26 at 
10 a.m.) 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

LECTURER IN ELECTRICAL ENGINEERING—The Secretary, North- 
ampton Polytechnic, St. John Street, London, E.C.1 (April 27). 

RESEARCH ASSISTANTS (2) IN Economics—The Registrar, The 
University, Manchester 13 (April 30). 

ASSISTANT PHYSICIST IN THE RADIOTHERAPY DEPARTMENT—The 
House Governor and Secretary, Roya! South Hants and Southampton 
Hospital, Southampton (April 30). 

LECTURER IN MATHEMATICS—The Registrar, Queen Mary College, 
Mile End Road, London, E.1 (May 1). 

LECTURER IN PARASITOLOGY, and two ASSISTANT LECTURERS IN 
yy ii Secretary and Registrar, The University, Bristol 
(May 3) 

GRADUATE LECTURER IN CHEMISTRY, a GRADUATE LECTURER IN 
ELBOTRICAL ENGINEERING, and a TEACHER IN MECHANICAL ENGINEER- 
ING able to teach Production Engineering Subjects, at the Norwich 
City College and Art School—The Director of Education, City Hall, 
Norwich (May 4). 

LECTURER for full-time Senior Courses in STRUCTURAL ENGINEERING 
at the Brixton School of Building—The Education Officer (T.1), County 
Hall, London, 8.E.1 (May 6). 

LECTURER IN Puysics—tThe Principal, Technical College, Kingston- 
upon-Thames, Surrey (May 6). 

ENGINEER—The Clerk to the Upper Medway Interna] Drainage 
Board, 7la Bank Street, Maidstone, Kent (May 6). 

READERSHIP IN CHEMISTRY tenable at Bedford College—The 
Academic Registrar, University of London, Senate House, London, 
W.C.1 (May 7). 

LecTuRER (Grade II), with qualifications mainly in Physical Geo- 
graphy, and an ASSISTANT LECTURER (Grade III), IN THE DEPARTMENT 
oF GeogRaPHy—tThe Registrar, The University, Liverpool (May 15). 

ASSISTANT LECTURER IN BoTANY—The Registrar, The University, 
Reading (May 15). 
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ADVISER IN AGRICULTURAL Economics—The 
University, Manchester 13 (May 18). 

SPEECH THERAPIST—The County Medical Officer of Health, ( 
Health Office, College Hill, Shrewsbury (May 18). 

BACTERIOLOGIST—The Secretary, Charing Cross Hospital 
School, 62 Chandos Place, London, W.C.2 (May 22). 

ASSISTANT LECTURER IN PURE MATHEMATICS, an Ass 
LECTURER IN APPLIED MATHEMATICS, and a READER IN StTatis 
The Registrar, The University, Leeds 2 (May 22). 

ESTABLISHED Posts in London for men and women wh 
specialist knowledge or research experience in one of the fol 
subjects: Geography, Geology, Economic and Statistical An 
Industrial or Market Research—The Secretary, Civil Service 
mission, 6 Burlington Gardens, London, W.1, quoting ‘JB’ (May 

Drrector (Professor) OF THE RESEARCH LABORATORY IN Zox 
and an ASSISTANT REGISTRAR—-The Registrar, University of M 
Chepauk, Triplicane, India (by airmail, May 31) 

CHAIR OF BACTERIOLOGY tenable at St. Thomas’s Hospital M 
School—The Academic Registrar, University of London, » 
House, London, W.C.1 (May 31) 

METALLURGISTS (2, graduates or equivalent standard) as Te 
Secretaries to a group of light alloy committees and a group of fi 
metallurgical committees respectively, a qualified MEeTALLt 
experienced in the manufacture, processing or fabrication of 
alloys, a RESEARCH METALLURGIST (of degree or equivalent star 
te undertake research work on welding problems connected with « 
and JUNIOR METALLURGISTS (of degree or equivalent standar 
work on steel and light alloys—The Director of Research, | 
Welding Research Association, 29 Park Crescent, London, W.1, 

FIsH CULTURE EXPERrt by the Iraqi Government——-The Crown Ag 
for the Colonies, 4 Millbank, London, 8.W.1, quoting M.N.1457 

TEACHER OF SCIENCE in the Engineering Department of the Bb 
upon-Trent Technical Institute—The Secretary and Director of Ed 
tion, Education Offices, Guild Street, Burton-upon-Trent. 

LECTURER IN PHYSIOLOGY in the Department of Pharmac 
Biology—The Principal, Birmingham (entra! Technical ( 
Suffolk Street, Birmingham 1. 


Registra: 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Memoirs of the Cotton Research Station, Trinidad. Series A: 
Genetics, No. 24 (i) Colchicine-produced Polyploids in Gossypium (2) 
Old World Triploid Hybrids ; (ii) A Genetic Survey of the Leaf Shape 
in New World Cottons—a Problem in Critica] Identification of Ali les ; 
(iii) The Modifier Genesee Developmental Analysis of Leaf-shape 
‘Modification’ in New World Cottons: (iv) Canalization of Gene 
Action in the Gossypium Leaf-shape System and its Bearing on Certain 
Evolutionary Mechanisms. By 8. G. Stephens. Pp. 56. 
Series A: Genetics, No. 25: The Sea Island Cottons. 
Hutchinson and H. L. Manning. Pp. 13. 2s. ¢d. (London: 


B. 
Empire 
Cotton Growing Corporation, 1945.) 1810 


Ministry of Agriculture and Fisheries. Bulletin No.9: Bee-Keeping. 
By Dr. C. G. Butler. Pp. 27. (London: H.M. Stationery Office, 
1945.) Od. net. 1810 

Imperia! Bureau of Horticulture and Plantation Crops. Technical 
Communication No. 15: Spring Frost Damage in Orchards and its 
possible Prevention. Pp. 22. (East Malling: Imperial Bureau of 
Horticulture and Plantation Crops, 1945.) 1s. ¢d. [1810 


Other Countries 


Department of Public Instruction, Technical Education Branch : 
New South Wales. Curator’s Annual Report of the Technological 
Museum for the Year ended 3ist December 1944. Pp. 2. (Sydney: 
Government Printer, 1945.) [69 

South African Journal of Science. Vol. 61: Being the Report of 
the Forty-second Annual! Meeting of the South African Association 
for the Advancement of Science. Johannesburg 1944. Pp. xviii +556. 
(Johannesburg: South African Association for the Advancement of 
Science, 1945.) 30s. net. [69 
_ Smithsonian Miscellaneous Collections. Vol. 104, No. 13: Correla- 
tion of Solar Variation with Washington Weather. By C. G. Abbot. 
(Publication 3807.) Pp. li+10. (Washington, D.C.: Smithsonian 
Institution, 1945.) [6 

Bulletin of the American Museum of Natura) History. Vol. 83, 
Art. 7: The Pan  ~ Genus Syntermes (Isoptera: Termitide). 
By Alfred E. Emerson. Pp. 427-472. (New York: American Museum 
of Natural History, 1945.) (69 

Bulletin of the Madras Government Museum. New Series, General 
Section, Vol. 5, No. 1: Iravas and Culture Change. By Dr. A. 
Aiyappan. Pp. vili+204+12 plates. (Madras: Government Press, 
1944.) 16.10 rupees. {69 

Carnegie Institution of Washington: Department of Terrestrial 
Magnetism. Scientific Results of Cruise VII of the Carnegie during 
1928-1929 under Command of Capt. J. P. Ault. Oceanography, 1-B 
Observations and Results in f_ —+ Oceanography ; Graphical and 
Tabular Summaries. By J , C. C. Ennis, '. U. Sverdrup, 
8. L. Seaton and W. a .. Hendrip. (Publication 545.) Pp. iv+315. 
(Washington DA Institution, 1945.) 1.50 dollars. [1810 

Memoirs of the ¥ ek ic Society of India, No. 1: The Technique 
of Casting Coins in Ancient India. By Prof. Birbal Sahni. Pp. iil-+ 
68+7 plates. (Bombay: Numismatic Society of India, Prince of 
Wales Museum, 1945.) {1810 

South African Institute for Medical Research. Annual] Report for 
the 1944. Pp. 48. (Johannesburg: South African Institute for 

ical Research, 1945.) [1810 

Meddelanden fran Oceanografiska Institutet i Gdteborg. 7: Iron 
and Manganese on the Ocean Floor; a Contribution to Submarine 
Geology. By Hans Pettersson. Pp. 37. (Goteborg : Elanders Boktryc- 
keri A.-B., 1945.) {1810 











